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Facility Type Wetland ID

Cowardin 

Classification a HGM b Offsite Mapping c

Permanent 
Wetland 

Impact d  

(acres) 

Temporary 
Wetland 

Impact e 

(acres)

Total 
Construction 
Disturbance 
(acres)

Terminal W4BCL01 PSS Depressional N 2.962 0.129 3.091

W4BCL02 PSS Depressional N 0.076 0.000 0.076

W4BCL03 PSS Depressional N 0.135 0.000 0.135

W4BCL04 PSS Depressional N 0.313 0.000 0.313

W4BCL05 E2EM Estuarine Fringe N 26.748 0.827 27.575

W4BCL06 E2EM Estuarine Fringe N 0.012 0.006 0.018

W4BCL07 E2EM Estuarine Fringe N 0.489 0.121 0.610

W4BCL08 E2EM Estuarine Fringe N 0.293 0.017 0.310

W4BCL09 E2EM Depressional N 0.028 0.000 0.028

W4BCL11 E2EM Estuarine Fringe N 0.015 0.035 0.050

W4BCL12 E2EM Estuarine Fringe N 0.023 0.000 0.023

W5BCL016 E2EM Estuarine Fringe N 0.461 0.307 0.768

W5BCL020 PEM Depressional N 0.178 0.000 0.178

W5BCL048 PEM Depressional N 0.330 0.001 0.331

W5BCL049A PSS Depressional N 0.694 0.008 0.702

W5BCL059 PEM Estuarine Fringe N 0.010 0.012 0.022

Terminal Subtotal 32.767 1.463 34.230

Access Road W5BCL020 PEM Depressional N 0.012 0.042 0.054

W5BCL021 PEM Depressional N 0.397 0.199 0.596

W5BCL023 PEM Depressional N 0.507 0.382 0.889

W5BCL084 PFO Depressional N 0.001 0.000 0.001

W5BCL085 PFO Depressional N 0.160 0.000 0.160

W5BCL086 PSS Depressional N 0.028 0.013 0.041

Access Road Subtotal 1.105 0.636 1.741

Terminal Total 33.872 2.099 35.971

Nonjursidictional Facilities

Effluent & Potable Water Lines W5BCL019 PEM Depressional N 0.000 0.299 0.299

W5BCL023 PEM Depressional N 0.000 0.033 0.033

Potable Water Line W99CL0002 PFO/SS TBD Y 0.040 0.000 0.040

W99CL0003 PEM/SS TBD Y 0.000 0.029 0.029

W99CL0004 PSS TBD Y 0.000 0.014 0.014

W99CL0005 PEM TBD Y 0.000 0.187 0.187

W99CL0007 PFO TBD Y 0.002 0.000 0.002

Effluent and Potable Water Line Subtotal 0.042 0.23 0.272

HDD Drill Area W99CL0005 PEM TBD Y 0.000 0.013 0.013

W99CL0006 PFO TBD Y 0.104 0.000 0.104

W99CL0007 PFO TBD Y 0.892 0.000 0.892

W99CL0008 PEM TBD Y 0.000 0.026 0.026

HDD Pullback W5BCL019 PEM Depressional N 0.000 0.049 0.049

W5BCL020 PEM Depressional N 0.000 0.296 0.296

W5BCL021 PEM Depressional N 0.000 0.037 0.037

W5BCL023 PEM Depressional N 0.000 0.079 0.079

HDD Drill Area and Pullback Subtotal 0.996 0.500 1.496

Nonjursidictional Facilities Total 1.038 0.730 1.768
__________
a   Cowardin Classification System: PEM = palustrine emergent; PSS = palustrine scrub-shrub; PFO = palustrine forested, E2EM=estuarine emergent.
b Wetland classes based on Hydrogeomorphic Assessment Guidebook for Tidal Wetlands of the Oregon Coast, TBD = to be determined due to  lack of site access.
c  Y = Oregon LNG surveyed wetland, N = no site access – proxy data used.
e  Permanent impacts on wetlands requiring long term restoration including the functional conversion of forested wetlands to scrub-shrub  wetlands, or conversation of  scru
shrub wetlands to emergent wetlands.
f  Temporary impacts on wetlands that are expected to recover to preconstruction conditions.

Table G1-1

Wetlands Impacted by Terminal and Associated Facilities
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MP Wetland ID 

Cowardian 

Classification a HGM b County/State Tax Lot 

Offsite 

Mapping c

Length of 
pipeline 

(feet) d

Permanent
Wetland 
Impact 

(acres) e

Temporary
Wetland
Impact

(acres) f

Total 
Construction 
Disturbance

(acres)

Excavated

Volume g

(cubic yards)
Fill Volume 

(cubic yards)

0.1 W5BCL050 PSS Depressional CLATSOP, OR 08N10W15D001600 N 141 0.1 0.2 0.2 417.6 417.6

0.1 W5BCL058 PEM Depressional CLATSOP, OR 08N10W15D001600 N 327 0.0 0.7 0.7 969.9 969.9

0.2 W5BCL021 PEM Depressional CLATSOP, OR 08N10W22AC01000 N 310 0.0 1.5 1.5 917.2 917.2

0.2 W5BCL052 PEM Depressional-Fringe CLATSOP, OR 08N10W15D001600 N 504 0.0 1.1 1.1 1492 1492

0.8 W99CL0021 E2USN Estuarine CLATSOP, OR 08N10W23BD00600 Y 1774 0.0 5.1 5.1 5256 5256

0.8 W99CL0021A PEM TBD CLATSOP, OR 08N10W23BD00600 Y 960 0.0 3.4 3.4 2843.8 2843.8

1.3 W5BCL015A AW TBD CLATSOP, OR 08N10W230000200 N 718 0.0 1.2 1.2 2126.3 2126.3

1.3 W5BCL015K PSS Depressional CLATSOP, OR 08N10W230000200 N 21 0.0 0.0 0.0 61.2 61.2

1.4 W5BCL015L PSS Depressional CLATSOP, OR 08N10W230000200 N 258 0.2 0.3 0.4 764.9 764.9

1.4 W5BCL015N PSS Depressional CLATSOP, OR 08N10W230000200 N 103 0.1 0.1 0.2 304.8 304.8

1.5 W5BCL015Q PSS Depressional CLATSOP, OR 08N10W230000200 N 110 0.1 0.1 0.2 326.2 326.2

1.5 W5BCL015R PSS Depressional CLATSOP, OR 08N10W260000500 N 44 0.0 0.1 0.2 130.5 130.5

1.6 W5BCL015O AW TBD CLATSOP, OR 08N10W260000500 N 933 0.0 3.0 3.0 2765.2 2765.2

1.7 W5BCL060 AW Depressional CLATSOP, OR 08N10W260000500 N 486 0.0 1.6 1.6 1439.8 1439.8

1.8 W5BCL061 PSS Depressional CLATSOP, OR 08N10W260000500 N 255 0.2 0.4 0.6 756.8 756.8

1.8 W99CL200 PSS TBD CLATSOP, OR 08N10W260000401 Y 115 0.2 0.3 0.4 340.5 340.5

2.0 W5BCL062 AW Depressional CLATSOP, OR 08N10W260000500 N 0 0.0 0.0 0.0 0 0

2.0 W99CL201 PFO TBD CLATSOP, OR 08N10W260000800 Y 937 2.2 0.0 2.2 2776.1 2776.1

2.3 W99CL202 PSS TBD CLATSOP, OR 08N10W250000500 Y 235 0.2 0.6 0.7 697.2 697.2

2.4 W38CL083 PEM TBD CLATSOP, OR 08N10W250000500 Y 0 0.0 0.0 0.0 0 0

2.4 W5BCL066 PEM Depressional CLATSOP, OR 08N10W250000400 N 239 0.0 1.1 1.1 709.3 709.3

2.5 W5BCL067 PSS Depressional CLATSOP, OR 08N10W250000400 N 513 0.4 0.6 1.0 1519.3 1519.3

2.7 W40CL001 PSS TBD CLATSOP, OR 08N10W250000400 Y 1464 1.0 2.6 3.6 4337.9 4337.9

3.3 W40CL010 AW TBD CLATSOP, OR 08N10W250001500 Y 327 0.0 1.9 1.9 968.4 968.4

3.4 W40CL011 AW TBD CLATSOP, OR 08N10W250001500 Y 175 0.0 0.3 0.3 517.3 517.3

3.4 W99CL026 AW TBD CLATSOP, OR 08N10W250001500 Y 161 0.0 0.3 0.3 478 478

3.5 W99CL077B AW TBD CLATSOP, OR 08N10W250001500 Y 143 0.0 0.3 0.3 424.7 424.7

3.6 W99CL030 PEM TBD CLATSOP, OR 08N10W360000200 Y 72 0.0 0.1 0.1 211.9 211.9

3.7 W99CL033 PFO TBD CLATSOP, OR 08N10W360000300 Y 365 0.5 0.0 0.5 1080.6 1080.6

3.7 W99CL077A AW TBD CLATSOP, OR 08N10W360000200 Y 1249 0.0 3.3 3.3 3702 3702

3.8 W99CL017 AW TBD CLATSOP, OR 08N10W360000300 Y 492 0.0 1.1 1.1 1457.6 1457.6

3.8 W99CL076 AW TBD CLATSOP, OR 08N10W360000300 Y 154 0.0 0.4 0.4 457.2 457.2

4.2 W5BCL042F AW TBD CLATSOP, OR 08N10W360001800 N 1800 0.0 5.4 5.4 5333.7 5333.7

4.5 W42CL001 PEM TBD CLATSOP, OR 08N10W360001800 Y 1423 0.0 5.1 5.1 4216.5 4216.5

4.5 W5BCL042A AW TBD CLATSOP, OR 07N10W010000200 N 0 0.0 0.0 0.0 0 0

4.5 W5BCL073 PFO TBD CLATSOP, OR 08N10W360001706 N 0 0.0 0.0 0.0 0 0

4.6 W5BCL042C AW TBD CLATSOP, OR
07N10W000000100 
WATER N 561 0.0 1.8 1.8 1663.3 1663.3

4.6 W5BCL043 PEM Depressional CLATSOP, OR 07N10W010000200 N 400 0.0 1.0 1.0 1186.6 1186.6

Lower Columbia HUC 4 Subbasin - Clatsop County, Oregon

Table G1-2

Wetlands Crossed by the Oregon LNG Pipeline 
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MP Wetland ID 

Cowardian 

Classification a HGM b County/State Tax Lot 

Offsite 

Mapping c

Length of 
pipeline 
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Wetland 
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Wetland
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Table G1-2

Wetlands Crossed by the Oregon LNG Pipeline 

4.7 W42CL002 AW TBD CLATSOP, OR 07N10W010000500 Y 656 0.0 1.7 1.7 1943.7 1943.7

4.8 W5BCL044 PEM Depressional CLATSOP, OR 07N10W010001003 N 7 0.0 0.0 0.0 20.1 20.1

4.9 W5BCL042D AW TBD CLATSOP, OR 07N10W010001003 N 147 0.0 0.4 0.4 435 435

5.0 W40CL016 AW TBD CLATSOP, OR 07N10W010001003 Y 689 0.0 1.6 1.6 2041.4 2041.4

5.0 W40CL018 PFO TBD CLATSOP, OR 07N10W010001003 Y 0 0.1 0.0 0.1 0 0

5.1 W39CL004 AW TBD CLATSOP, OR 07N10W010001003 Y 100 0.0 1.0 1.0 296.2 296.2

5.5 W40CL023 AW TBD CLATSOP, OR 07N09W060001500 Y 241 0.0 4.0 4.0 714.4 714.4

5.5 W99CL074 AW TBD CLATSOP, OR 07N09W060001500 Y 289 0.0 1.1 1.1 855.5 855.5

5.6 W99CL073 AW TBD CLATSOP, OR 07N09W060001500 Y 301 0.0 1.4 1.4 890.8 890.8

6.2 W5BCL047 PEM Depressional CLATSOP, OR 07N10W120000500 N 67 0.0 0.1 0.1 199 199

6.3 W38CL007B PEM TBD CLATSOP, OR 07N10W120003000 Y 312 0.0 0.9 0.9 924.9 924.9

7.9 W1BCL001 PFO Slope CLATSOP, OR 07N10W130000801 N 222 0.4 0.0 0.4 657 657

8.0 W1BCL002 PEM Riverine CLATSOP, OR 07N10W240000100 N 146 0.0 0.2 0.2 431.3 431.3

8.0 W1BCL003 PEM Slope CLATSOP, OR 07N10W240000100 N 0 0.0 0.0 0.0 0 0

8.1 W1BCL005 PEM Slope CLATSOP, OR 07N10W240000100 N 0 0.0 0.0 0.0 0 0

8.8 W1BCL008 PEM Riverine CLATSOP, OR 07N10W240000100 N 111 0.0 0.2 0.2 327.6 327.6

10.2 W1BCL011 PEM Slope CLATSOP, OR 07N10W360000100 N 135 0.0 0.2 0.2 400.9 400.9

10.2 W1BCL023 PEM Flats CLATSOP, OR 07N10W360000100 N 150 0.0 0.2 0.2 443.5 443.5

10.3 W1BCL022 PSS Flats CLATSOP, OR 07N10W360000100 N 60 0.0 0.1 0.1 178.4 178.4

10.9 W39CL006 PEM TBD CLATSOP, OR 07N09W310000400 Y 10 0.0 0.0 0.0 29.5 29.5

10.9 W99CL004 PEM TBD CLATSOP, OR 07N09W310000400 Y 143 0.0 0.7 0.7 424.1 424.1

10.9 W99CL007 PEM TBD CLATSOP, OR 07N09W310000500 Y 279 0.0 0.9 0.9 825.4 825.4

12.3 W1BCL032 PEM Flats CLATSOP, OR 06N09W000000600 N 123 0.0 0.2 0.2 365.5 365.5

12.3 W1BCL033 PEM Flats CLATSOP, OR 07N09W000000300 N 141 0.0 0.2 0.2 416.8 416.8

12.4 W1BCL030 PEM Flats CLATSOP, OR 06N09W000000600 N 59 0.0 0.1 0.1 173.6 173.6

12.4 W1BCL031 PEM Flats CLATSOP, OR 06N09W000000600 N 0 0.0 0.0 0.0 0 0

12.5 W1BCL025 PEM Riverine CLATSOP, OR 06N09W000000600 N 40 0.0 0.0 0.0 119 119

12.5 W1BCL028 PEM Slope CLATSOP, OR 06N09W000000600 N 0 0.0 0.0 0.0 0 0

12.5 W1BCL029 PEM Flats CLATSOP, OR 06N09W000000600 N 0 0.0 0.1 0.1 0 0

13.1 W1BCL035 PSS Slope CLATSOP, OR 06N09W000000600 N 102 0.1 0.1 0.1 303.5 303.5

13.1 W1BCL037 PEM Slope CLATSOP, OR 06N09W000000600 N 0 0.0 0.0 0.0 0 0

13.2 W1BCL036 PSS Slope CLATSOP, OR 06N09W000000600 N 244 0.2 0.3 0.4 724.1 724.1

15.1 W5BCL080 PEM Depressional CLATSOP, OR 06N09W000000600 N 17 0.0 0.0 0.0 51.5 51.5

15.8 W5BCL005 PEM Depressional CLATSOP, OR 06N09W360000100 N 2 0.0 0.0 0.0 4.7 4.7

15.9 W5BCL006 PEM Depressional CLATSOP, OR 06N09W360000100 N 0 0.0 0.0 0.0 0 0

15.9 W5BCL007 PEM Depressional CLATSOP, OR 06N09W000000000 N 162 0.0 0.3 0.3 479.6 479.6

15.9 W5BCL008 PEM Depressional CLATSOP, OR 06N09W000000000 N 47 0.0 0.1 0.1 138 138

15.9 W5BCL009 PEM Depressional CLATSOP, OR 06N09W360000100 N 0 0.0 0.0 0.0 0 0

16.0 W5BCL010 PEM Depressional CLATSOP, OR 06N09W360000100 N 6 0.0 0.0 0.0 16.6 16.6

16.0 W5BCL011 PEM Depressional CLATSOP, OR 06N09W000000000 N 66 0.0 0.1 0.1 194.6 194.6
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Cowardian 

Classification a HGM b County/State Tax Lot 

Offsite 

Mapping c

Length of 
pipeline 
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Table G1-2

Wetlands Crossed by the Oregon LNG Pipeline 

16.6 W5BCL012B PEM TBD CLATSOP, OR 06N09W360000100 N 0 0.0 0.0 0.0 0 0

17.8 W5BCL070 PEM Riverine CLATSOP, OR 06N09W360000100 N 63 0.0 0.1 0.1 186.1 186.1

17.8 W5BCL071 PEM Depressional CLATSOP, OR 06N09W360000100 N 0 0.0 0.0 0.0 0 0

18.3 W5BCL069 PSS Depressional CLATSOP, OR 06N08W000001800 N 0 0.0 0.0 0.0 0 0

18.4 W5BCL068 PEM Riverine CLATSOP, OR 06N08W000001800 N 0 0.0 0.0 0.0 0 0

18.6 W1BCL012 PFO Riverine CLATSOP, OR 06N08W000001800 N 71 0.1 0.0 0.1 211.8 211.8

18.6 W1BCL014 PFO Flats CLATSOP, OR 06N08W000001800 N 193 0.3 0.0 0.3 573.3 573.3

18.9 W1BCL015 PFO Slope CLATSOP, OR 06N08W000003400 N 19 0.0 0.0 0.0 55.4 55.4

19.0 W1BCL016 PFO Slope CLATSOP, OR 06N08W000003400 N 0 0.0 0.0 0.0 0 0

19.0 W1BCL018 PFO Slope CLATSOP, OR 06N08W000003700 N 0 0.0 0.0 0.0 0 0

19.0 W1BCL019 PEM Slope CLATSOP, OR 06N08W000003700 Y 0 0.0 0.0 0.0 0 0

19.3 W1BCL020 PEM Riverine CLATSOP, OR 06N08W000003400 N 97 0.0 0.1 0.1 288.6 288.6

19.3 W1BCL021 PFO Slope CLATSOP, OR 06N08W000003300 N 0 0.0 0.0 0.0 0 0

19.4 W7BCL004 PEM Slope CLATSOP, OR 06N08W000003400 N 9 0.0 0.0 0.0 27.2 27.2

19.6 W2BCL008 PFO Riverine CLATSOP, OR 06N08W000003400 N 245 0.4 0.0 0.4 727.4 727.4

19.7 W2BCL009 PEM Slope CLATSOP, OR 06N08W000003300 N 174 0.0 0.3 0.3 516.6 516.6

19.8 W2BCL007 PEM Slope CLATSOP, OR 06N08W160002000 N 0 0.0 0.0 0.0 0 0

22.1 W5BCL028 PEM Riverine CLATSOP, OR 06N08W160002000 N 67 0.0 0.1 0.1 199.5 199.5

22.4 W7BCL006 PFO Slope CLATSOP, OR 06N08W160002000 N 40 0.1 0.0 0.1 117.6 117.6

22.5 W6BCL003 PFO Riverine CLATSOP, OR 06N08W160002000 N 63 0.1 0.0 0.1 185.7 185.7

22.6 W6BCL002 PEM Riverine CLATSOP, OR 06N08W160002000 N 41 0.0 0.1 0.1 122 122

24.4 W5BCL001 PEM Slope CLATSOP, OR 06N08W260004100 N 25 0.0 0.0 0.0 75 75

24.8 W2BCL001 PSS Depressional CLATSOP, OR 06N08W260004100 N 60 0.0 0.1 0.1 176.7 176.7

24.9 W2BCL002 PEM Slope CLATSOP, OR 06N08W260004100 N 46 0.0 0.1 0.1 137.6 137.6

25.3 W2BCL003A PEM Riverine CLATSOP, OR 06N08W260004100 N 10 0.0 0.0 0.0 28.2 28.2

25.3 W2BCL004A PEM Riverine CLATSOP, OR 06N08W260004100 N 0 0.0 0.0 0.0 0 0

25.9 W2BCL006 PEM Riverine CLATSOP, OR 06N08W260004100 N 24 0.0 0.0 0.0 71.7 71.7

26.8 W5BCL003 PEM Slope CLATSOP, OR 05N08W010000100 N 0 0.0 0.0 0.0 0 0

27.3 W5BCL002 PEM Slope CLATSOP, OR 05N08W010000100 N 0 0.0 0.0 0.0 0 0

27.3 W5BCL078 PEM Depressional CLATSOP, OR 05N08W010000100 N 10 0.0 0.0 0.0 31 31

30.1 W6BCL001 PEM Depressional CLATSOP, OR 05N07W000000500 N 30 0.0 0.1 0.1 89.9 89.9

30.5 W1BCL039 PEM Flats CLATSOP, OR 05N07W000000500 N 41 0.0 0.0 0.0 120.4 120.4

30.7 W2BCL019 PEM Depressional CLATSOP, OR 05N07W000000500 N 0 0.0 0.0 0.0 0 0

31.3 W2BCL018 PEM Slope CLATSOP, OR 05N07W000000500 N 38 0.0 0.1 0.1 111.9 111.9

31.4 W2BCL017 PEM Riverine CLATSOP, OR 05N07W000000500 N 38 0.0 0.0 0.0 112.2 112.2

32.5 W3BCL001 PEM Slope CLATSOP, OR 05N07W000002500 N 42 0.0 0.1 0.1 124.5 124.5

33.8 W99CL102 PSS TBD CLATSOP, OR 05N07W330000300 Y 132 0.1 0.1 0.2 392.4 392.4

33.9 W39CL013 AW TBD CLATSOP, OR 05N07W330000300 Y 0 0.0 0.2 0.2 0 0

33.9 W39CL014 AW TBD CLATSOP, OR 05N07W330000300 Y 139 0.0 0.6 0.6 412.3 412.3

Nehalem HUC 4 Subasin - Clatsop County, OR 
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Wetlands Crossed by the Oregon LNG Pipeline 

34.0 W39CL015 AW TBD CLATSOP, OR 05N07W330000300 Y 406 0.0 1.1 1.1 1201.7 1201.7

34.1 W99CL002 AW TBD CLATSOP, OR 05N07W330000300 Y 387 0.0 0.8 0.8 1146.3 1146.3

34.4 W5BCL026 PEM Riverine CLATSOP, OR 05N07W330000700 N 0 0.0 0.0 0.0 0 0

36.3 W3BCL101 PSS/PFO TBD CLATSOP, OR 04N07W000000400 N 458 1.0 0.0 1.0 1358.1 1358.1

36.5 W3BCL100 PSS/PFO TBD CLATSOP, OR 04N07W000000300 N 92 0.1 0.0 0.1 271.5 271.5

36.7 W3BCL101b PSS/PFO TBD CLATSOP, OR 04N07W000000400 N 2169 5.3 0.0 5.3 6426.7 6426.7

37.1 W3BCL003 PFO Slope CLATSOP, OR 04N07W000000102 N 29 0.1 0.0 0.1 84.7 84.7

37.2 W3BCL002 PFO Slope CLATSOP, OR 04N07W000000102 N 38 0.1 0.0 0.1 113.9 113.9

37.6 W8BCL004 PEM Slope CLATSOP, OR 04N07W000000100 N 803 0.0 1.4 1.4 2379.1 2379.1

38.3 W8BCL003 PSS Depressional CLATSOP, OR 04N07W000000100 N 42 0.0 0.0 0.1 125.3 125.3

38.4 W8BCL002 PSS Depressional CLATSOP, OR 04N07W000000100 N 43 0.0 0.0 0.0 128.8 128.8

38.5 W8BCL001 PSS Depressional CLATSOP, OR 04N07W000000100 N 50 0.0 0.0 0.1 146.8 146.8

39.1 W2BCL030B PEM Riverine CLATSOP, OR 04N07W130000304 N 16 0.0 0.0 0.0 46.3 46.3

39.3 W2BCL028 PEM Riverine CLATSOP, OR 04N07W130000304 N 124 0.0 0.2 0.2 368.3 368.3

39.5 W2BCL026 PEM Slope CLATSOP, OR 04N07W130000304 N 128 0.0 0.2 0.2 379.3 379.3

39.6 W1BCL050A PFO Slope CLATSOP, OR 04N07W000002500 N 462 0.8 0.0 0.8 1368.5 1368.5

40.6 W8BCL030 PEM TBD CLATSOP, OR ROW N 153 0.0 0.2 0.2 452.8 452.8

40.9 W8BCL007C PSS TBD CLATSOP, OR 04N06W000001000 N 101 0.1 0.1 0.2 298.7 298.7

41.4 W8BCL011A PFO TBD CLATSOP, OR 04N06W000000607 N 0 0.0 0.0 0.0 0 0

41.5 W8BCL011B PFO TBD CLATSOP, OR 04N06W000000607 N 108 0.2 0.0 0.2 319.2 319.2

41.6 W8BCL012 PFO Depressional CLATSOP, OR 04N06W000000607 N 87 0.2 0.0 0.2 257.4 257.4

41.7 W8BCL013 PFO Depressional CLATSOP, OR 04N06W000000607 N 80 0.1 0.0 0.1 236.8 236.8

41.9 W8BCL014 PSS Depressional CLATSOP, OR 04N06W000000603 N 152 0.1 0.2 0.3 449.1 449.1

42.0 W8BCL015 PSS Depressional CLATSOP, OR 04N06W000000603 N 86 0.1 0.1 0.1 254.7 254.7

42.2 W8BCL017 PSS Depressional CLATSOP, OR 04N06W000000603 N 133 0.1 0.0 0.1 393.3 393.3

42.3 W8BCL018 PFO Riverine CLATSOP, OR 04N06W000000603 N 292 0.5 0.0 0.5 865.2 865.2

42.6 W1BCL040 PEM Riverine CLATSOP, OR 04N06W000000603 N 0 0.0 0.0 0.0 0 0

43.0 W1BCL042 PEM Slope CLATSOP, OR 04N06W000000603 N 0 0.0 0.0 0.0 0 0

43.7 W1BCL045 PEM Riverine CLATSOP, OR 04N06W000000600 N 0 0.0 0.0 0.0 0 0

43.9 W1BCL046 PEM Riverine CLATSOP, OR 04N06W000000600 N 63 0.0 0.1 0.1 187.2 187.2

44.0 W1BCL047 PEM Riverine CLATSOP, OR ROW N 0 0.0 0.0 0.0 0 0

44.2 W1BTI001 PFO Riverine TILLAMOOK, OR 03N06W000099980 N 69 0.1 0.0 0.1 203.3 203.3

44.3 W1BTI002 PEM Riverine TILLAMOOK, OR 03N06W000099980 N 0 0.0 0.0 0.0 0 0

44.8 W5BTI003 PEM Riverine TILLAMOOK, OR 03N06W000004600 N 0 0.0 0.0 0.0 0 0

45.5 W1BTI004 PEM Slope TILLAMOOK, OR 03N06W000000800 N 58 0.0 0.1 0.1 172.9 172.9

47.4 W5BTI001 PEM Depressional TILLAMOOK, OR 03N06W000000100 N 49 0.0 0.1 0.1 146.5 146.5

47.6 W6BCO004 PFO Riverine COLUMBIA, OR 04N05W000004000 N 31 0.1 0.0 0.1 92 92

48.3 W1BCO001 PEM Depressional COLUMBIA, OR 04N05W000003900 N 0 0.0 0.0 0.0 0 0

48.3 W1BCO002 PSS Depressional COLUMBIA, OR 04N05W000003900 N 0 0.0 0.0 0.0 0.018 0

Nehalem HUC 4 Subasin - Tillamook County, OR 

G1‐5



MP Wetland ID 

Cowardian 

Classification a HGM b County/State Tax Lot 

Offsite 

Mapping c

Length of 
pipeline 

(feet) d

Permanent
Wetland 
Impact 

(acres) e

Temporary
Wetland
Impact

(acres) f

Total 
Construction 
Disturbance

(acres)

Excavated

Volume g

(cubic yards)
Fill Volume 

(cubic yards)

Table G1-2

Wetlands Crossed by the Oregon LNG Pipeline 

49.4 W4BCO001 PEM Depressional COLUMBIA, OR 04N05W000003600 N 18 0.0 0.0 0.0 53.1 53.1

50.6 W3BCO111 PFO Slope COLUMBIA, OR 04N05W000003600 N 115 0.1 0.0 0.1 341 341

50.7 W3BCO113 PEM Slope COLUMBIA, OR 04N05W000003400 N 0 0.0 0.0 0.0 0 0

50.8 W3BCO112 PFO Slope COLUMBIA, OR 04N05W000003400 N 89 0.1 0.0 0.1 264.2 264.2

53.6 W3BCO002 PSS Riverine COLUMBIA, OR 04N05W000001800 N 1 0.0 0.0 0.0 2.8 2.8

55.1 W4BCO002 PEM Depressional COLUMBIA, OR 04N05W000002100 N 0 0.0 0.0 0.0 0 0

55.4 W3BCO109 PEM Riverine COLUMBIA, OR 04N05W000000200 N 0 0.0 0.0 0.0 0 0

55.5 W3BCO110 PEM Depressional COLUMBIA, OR 04N05W000000200 N 0 0.0 0.0 0.0 0 0

55.8 W3BCO107 PEM Depressional COLUMBIA, OR 04N05W000000200 N 553 0.0 1.0 1.0 1639.8 1639.8

57.7 W3BCO100 PFO TBD COLUMBIA, OR 05N05W000007800 N 0 0.0 0.0 0.0 0 0

63.5 W3BCO102 PFO Slope COLUMBIA, OR 05N04W230000600 N 149 0.2 0.0 0.2 440.7 440.7

63.6 W3BCO103 PEM Riverine COLUMBIA, OR 05N04W230000600 N 0 0.0 0.1 0.1 0 0

63.6 W3BCO103c PEM Riverine COLUMBIA, OR 05N04W230000600 N 174 0.0 0.5 0.5 515.5 515.5

66.3 W3BCO101 PEM Slope COLUMBIA, OR 05N03W190000100 N 110 0.0 0.2 0.2 326.1 326.1

69.1 W6BCO005 PFO Riverine COLUMBIA, OR 05N03W220000200 N 112 0.3 0.0 0.3 330.6 330.6

70.2 W3BCO003 PEM Riverine COLUMBIA, OR 05N03W140000100 N 0 0.0 0.0 0.0 0 0

71.0 W1BCO020 PEM Depressional COLUMBIA, OR 05N03W140000100 N 0 0.0 0.0 0.0 0 0

71.1 W1BCO021 PEM Slope COLUMBIA, OR 05N03W130000100 N 0 0.0 0.0 0.0 0 0

71.2 W1BCO022 PEM Depressional COLUMBIA, OR 05N03W130000100 N 0 0.0 0.0 0.0 0 0

72.9 W3BCO007 PFO Depressional COLUMBIA, OR 05N02W180000100 N 77 0.3 0.0 0.3 227.7 227.7

73.5 W1BCO023 PFO Riverine COLUMBIA, OR 05N02W170000200 N 72 0.1 0.0 0.1 213.6 213.6

73.6 W1BCO024 PSS Depressional COLUMBIA, OR 05N02W170000200 N 106 0.1 0.1 0.2 312.8 312.8

74.6 W6BCO002 PFO Riverine COLUMBIA, OR 05N02W160000200 N 365 0.7 0.0 0.7 1081 1081

74.9 W6BCO001 PFO Riverine COLUMBIA, OR 05N02W160000200 N 21 0.0 0.0 0.0 63.6 63.6

Lower Columbia Clastskanie HUC 4 Subasin - Columbia County, OR

76.4 W3BCO013 PEM/PFO Riverine COLUMBIA, OR 05N02W150000100 N 92 0.1 0.0 0.1 273.7 273.7

78.4 W3BCO121 PSS Riverine COLUMBIA, OR 05N02W130000100 N 13 0.0 0.0 0.0 37.1 37.1

78.7 W3BCO120 PSS Slope COLUMBIA, OR 05N02W130000100 N 137 0.1 0.1 0.2 405.3 405.3

78.9 W3BCO119 PSS Slope COLUMBIA, OR 05N02W130000100 N 94 0.2 0.0 0.2 277.8 277.8

79.0 W3BCO118 PSS Slope COLUMBIA, OR 05N01W180000500 N 199 0.0 0.3 0.3 588.3 588.3

79.1 W3BCO116 PSS Slope COLUMBIA, OR 05N01W180000500 N 0 0.0 0.0 0.0 0.011 0

79.1 W3BCO117 PFO Slope COLUMBIA, OR 05N01W180000500 N 198 0.3 0.0 0.3 588.1 588.1

79.2 W3BCO115 PSS Slope COLUMBIA, OR 05N01W180000500 N 212 0.1 0.1 0.2 627.9 627.9

79.8 W3BCO114A PSS Riverine COLUMBIA, OR 05N01W180000300 N 0 0.0 0.0 0.0 0 0

79.8 W3BCO114B PSS Riverine COLUMBIA, OR 05N01W180000300 N 60 0.0 0.1 0.1 177.9 177.9

80.2 W5BCO012 PEM Slope COLUMBIA, OR 05N01W170000300 N 0 0.0 0.3 0.3 0 0

80.2 W99CO001 PEM TBD COLUMBIA, OR 05N01W170000204 Y 126 0.0 0.2 0.2 373.3 373.3

81.4 W5BCO013 PFO Riverine COLUMBIA, OR 05N01W160000100 N 306 0.8 0.0 0.8 907.6 907.6

Lower Willamette HUC 4 Subbasin - Columbia County, OR

Lower Columbia Clastskanie HUC 4 Subasin - Columbia County, OR
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81.5 W99CO030 PFOA TBD COLUMBIA, OR 05N01W170000200 Y 174 0.6 0.0 0.6 515.9 515.9

81.6 W99CO030 PFO/SSA TBD COLUMBIA, OR 05N01W160000100 Y 132 0.7 0.0 0.7 391.4 391.4

81.6 W99CO031 PEM TBD COLUMBIA, OR 05N01W160000100 Y 475 0.0 1.9 1.9 1407.4 1407.4

81.7 W3BCO009 PSS Riverine COLUMBIA, OR 05N01W160000201 N 173 0.1 0.1 0.2 511.4 511.4

81.7 W99CO005 PFOA TBD COLUMBIA, OR 05N01W160000100 Y 98 0.5 0.0 0.5 291.7 291.7

81.7 W99CO006 PFO TBD COLUMBIA, OR 05N01W160000100 Y 85 1.2 0.0 1.2 251 251

81.7 W99CO007 PFOC TBD COLUMBIA, OR 05N01W160000100 Y 0 0.1 0.0 0.1 0 0

81.7 W99CO032 PEM TBD COLUMBIA, OR 05N01W160000201 Y 77 0.0 0.3 0.3 228.6 228.6

82.0 W3BCO008 PEM Riverine COLUMBIA, OR
05N01W1600 
WATER N 0 0.0 0.0 0.0 0 0

82.7 W99CW001 PEM TBD COWLITZ, WA WB1502002 Y 353 0.0 1.6 1.6 1047.1 1047.1

83.0 W99CW002 PEM TBD COWLITZ, WA WB1502001 Y 3024 0.0 6.9 6.9 8959.3 8959.3

84.7 W99CW020 PEM TBD COWLITZ, WA 507810106 Y 0 0.0 0.1 0.1 0 0

85.8 W99CW022 PEM TBD COWLITZ, WA 50729 Y 765 0.0 2.1 2.1 2267.3 2267.3

86.6 W99CW011 PEM TBD COWLITZ, WA Y 125 0.0 0.2 0.2 370.6 370.6
__________
a   Cowardin Classification System: PEM = palustrine emergent; PSS = palustrine scrub-shrub; PFO = palustrine forested,E2USN=  estuarine unconsoldiated bottom; AW= agricultural wetland (not a Cowardin class).
b Wetland classes based on Hydrogeomorphic Assessment Guidebook for Tidal Wetlands of the Oregon Coast, TBD = to be determined due to  lack of site access.
c  Y = Oregon LNG surveyed wetland, N = no site access – proxy data used.
e  Permanent impacts on wetlands requiring long term restoration including the functional conversion of forested wetlands to scrub-shrub  wetlands, or conversation of  scrub-shrub wetlands to emergent wetlands.
f  Temporary impacts on wetlands that are expected to recover to preconstruction conditions.
g  Volumes  based on a 10-foot width, 8-foot average depth, and the length of the pipeline through each wetland. Volumes include the temporary excavation of material from the trench and the replacement of the excavated 
material to backfill the trench but excludes temporary spoils piles in wetlands from trench excavation or temporary soil disturbances in temporary workspaces from equipment operation or other construction activities.

Lewis HUC 4 Subasin - Cowlitz County, WA

Lower Columbia Clastskanie HUC 4 Subasin - Cowlitz County, WA
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Milepost Stream ID
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Miles to 
Salmonid 
Habitat

In-Water Work 
Window

1.0 S99CL001 110 Adair Slough CLATSOP, OR HDD Major Perennial Category 3 0.00 Nov. 1- Feb. 28

1.5 S5BCL074 20 Vera Creek CLATSOP, OR Flume Intermediate Perennial Category 3 0.49 Nov. 1- Feb. 28

2.6 S40CL001 50 Tributary of Lewis and Clark River CLATSOP, OR Open cut Intermediate Perennial Category 5 0.47 Nov. 1- Feb. 28

3.1 S40CL002 1250 Lewis and Clark River CLATSOP, OR HDD Major Perennial Category 5 0.00 Nov. 1- Feb. 28

3.5 S99CL019 60 Tributary of Jeffers Slough CLATSOP, OR Flume Intermediate Intermittent Category 3 0.23 Nov. 1- Feb. 28

4.1 S5BCL059 1.5 Tributary of Barrett Slough CLATSOP, OR Flume Minor Perennial Category 3 0.10 Nov. 1- Feb. 28

4.2 S5BCL062 2 Tributary of Barrett Slough CLATSOP, OR Open cut Minor Perennial Category 3 0.12 Nov. 1- Feb. 28

4.3 S5BCL063 4.5 Tributary of Barrett Slough CLATSOP, OR Open cut Minor Intermittent Category 3 0.06 Nov. 1- Feb. 28

4.5 S5BCL064 12 Barrett Slough CLATSOP, OR Flume Intermediate Intermittent Category 3 0.00 Nov. 1- Feb. 28

4.6 S5BCL066 3 Tributary of Barrett Slough CLATSOP, OR Open cut Minor Perennial Category 3 0.11 Nov. 1- Feb. 28

4.8 S5BCL068 8 Tributary of Green Slough CLATSOP, OR Open cut Minor Intermittent Category 3 0.30 Nov. 1- Feb. 28

4.8 S5BCL069 7 Tributary of Green Slough CLATSOP, OR Open cut Minor Intermittent Category 3 0.40 Nov. 1- Feb. 28

4.9 S5BCL070 2 Unnamed CLATSOP, OR Open cut Minor Intermittent NA 0.20 Nov. 1- Feb. 28

5.0 S5BCL071 5 Unnamed CLATSOP, OR HDD Minor Intermittent NA 0.54 Nov. 1- Feb. 28

5.2 S5BCL072 7 Tributary of Lewis and Clark River CLATSOP, OR HDD Minor Intermittent Category 5 0.09 Nov. 1- Feb. 28

5.2 S99CL111 340 Lewis and Clark River CLATSOP, OR HDD Major Perennial Category 5 0.00 Nov. 1- Feb. 28

5.4 S99CL034 20 Tributary of Lewis and Clark River CLATSOP, OR HDD Intermediate Perennial Category 5 0.08 Nov. 1- Feb. 28

5.5 S99CL024 13 Tributary of Lewis and Clark River CLATSOP, OR Open cut Intermediate Perennial Category 5 0.10 Nov. 1- Feb. 28

5.7 S99CL064 340 Lewis and Clark River CLATSOP, OR HDD Major Intermittent Category 5 0.00 Nov. 1- Feb. 28

5.8 S38CL003 8 Tributary of Lewis and Clark River CLATSOP, OR HDD Minor Perennial Category 5 0.41 Nov. 1- Feb. 28

7.9 S1BCL001 10 Heckard Creek CLATSOP, OR Flume Intermediate Intermittent Category 5 0.02 July 1- Sept. 15

8.1 S1BCL050 10 Unnamed CLATSOP, OR Open cut Intermediate Intermittent NA 0.13 July 1- Sept. 15

8.6 S1BCL002 4 Tributary of Lewis and Clark River CLATSOP, OR Open cut Minor Perennial Category 5 1.17 July 1- Sept. 15

8.8 S1BCL018 25 Tributary of Lewis and Clark River CLATSOP, OR Flume Intermediate Intermittent Category 5 1.29 July 1- Sept. 15

9.1 S1BCL003 3 Tributary of Lewis and Clark River CLATSOP, OR Open cut Minor Perennial Category 5 0.86 July 1- Sept. 15

9.3 S1BCL004 4 Tributary of Lewis and Clark River CLATSOP, OR Open cut Minor Intermittent Category 5 0.82 July 1- Sept. 15

9.7 S1BCL006 3 Tributary of Lewis and Clark River CLATSOP, OR Open cut Minor Intermittent Category 5 0.96 July 1- Sept. 15

9.7 S1BCL005 8 Tributary of Lewis and Clark River CLATSOP, OR Open cut Minor Intermittent Category 5 0.97 July 1- Sept. 15

9.9 S1BCL007 3 Tributary of Lewis and Clark River CLATSOP, OR Open cut Minor Intermittent Category 5 0.97 July 1- Sept. 15

10.0 S1BCL008 10 Tributary of Lewis and Clark River CLATSOP, OR Flume Intermediate Intermittent Category 5 0.98 July 1- Sept. 15

11.0 S99CL018 35 Lewis and Clark River CLATSOP, OR HDD Intermediate Perennial Category 5 0.00 July 15- Sept. 15

12.8 S1BCL016 8 Tributary of Speelyai Creek CLATSOP, OR Flume Minor Perennial Category 5 1.03 July 1- Sept. 15

13.8 S5BCL040 0.8 Tributary of Youngs River CLATSOP, OR Flume Minor Perennial Category 5 2.02 July 15- Sept. 15

13.8 S5BCL041 2 Tributary of Youngs River CLATSOP, OR Flume Minor Perennial Category 5 2.03 July 15- Sept. 15

13.9 S5BCL042 5 Tributary of Youngs River CLATSOP, OR Open cut Minor Perennial Category 5 2.05 July 15- Sept. 30

Table G1-3

Waterbodies Crossed by the Oregon LNG Pipeline 

Lower Columbia HUC 4 Subbasin 
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13.9 S5BCL043 20 Tributary of Youngs River CLATSOP, OR Open cut Intermediate Intermittent Category 5 2.08 July 15- Sept. 30

14.1 S5BCL045 8 Tributary of Youngs River CLATSOP, OR Flume Minor Intermittent Category 5 2.15 July 15- Sept. 30

14.2 S5BCL044 5 Tributary of Youngs River CLATSOP, OR Flume Minor Perennial Category 5 2.16 July 15- Sept. 30

14.8 S5BCL038 2 Tributary of Youngs River CLATSOP, OR Open cut Minor Perennial Category 5 2.28 July 15- Sept. 30

15.3 S5BCL035 3 Tributary of Youngs River CLATSOP, OR Open cut Minor Intermittent Category 5 2.09 July 15- Sept. 30

15.6 S5BCL030 4 Tributary of Youngs River CLATSOP, OR Flume Minor Intermittent Category 5 2.11 July 15- Sept. 30

15.6 S5BCL034 4 Tributary of Youngs River CLATSOP, OR Flume Minor Perennial Category 5 2.08 July 15- Sept. 30

15.8 S5BCL031 5 Tributary of Youngs River CLATSOP, OR Flume Minor Perennial Category 5 2.25 July 15- Sept. 30

16.1 S99CL016 7 Bayney Creek CLATSOP, OR Flume Minor Perennial Category 5 2.49 July 15- Sept. 30

16.6 S5BCL032 3 Tributary of Youngs River CLATSOP, OR Open cut Minor Perennial Category 5 2.98 July 15- Sept. 30

17.3 S5BCL077 6 Tributary of Youngs River CLATSOP, OR Flume Minor Intermittent Category 5 3.61 July 15- Sept. 30

17.8 S5BCL078 6 Tributary of Youngs River CLATSOP, OR Open cut Minor Perennial Category 5 4.05 July 15- Sept. 30

17.8 S5BCL079 5 Tributary of Youngs River CLATSOP, OR Open cut Minor Intermittent Category 5 4.09 July 15- Sept. 30

17.9 S5BCL080 4 Tributary of Youngs River CLATSOP, OR Open cut Minor Intermittent Category 5 4.20 July 15- Sept. 30

18.4 S5BCL076 4 Tributary of Rock Creek CLATSOP, OR Flume Minor Intermittent Category 5 4.64 July 15- Sept. 30

18.5 S1BCL009 10 Rock Creek CLATSOP, OR Flume Intermediate Perennial Category 3B 4.78 July 15- Sept. 30

18.8 S1BCL010 5 Tributary of Youngs River CLATSOP, OR Open cut Minor Perennial Category 5 5.08 July 15- Sept. 30

19.0 S1BCL011 6 Tributary of Youngs River CLATSOP, OR Flume Minor Intermittent Category 5 5.25 July 15- Sept. 30

19.1 S1BCO012 3 Unnamed CLATSOP, OR Open cut Minor Perennial NA 2.93 July 15- Sept. 30

19.3 S1BCL014 8 Osgood Creek CLATSOP, OR Flume Minor Intermittent Category 5 5.55 July 15- Sept. 30

19.6 S2BCL013A 7 Tributary of Osgood Creek CLATSOP, OR Flume Minor Perennial Category 5 5.79 July 15- Sept. 30

20.1 S2BCL013B 35 Fox Creek CLATSOP, OR Flume Intermediate Perennial Category 5 6.10 July 15- Sept. 30

21.4 S38CL013 3 South Fork Youngs River CLATSOP, OR Flume Minor Perennial Category 5 7.16 July 15- Sept. 30

21.6 S42CL003 3 Unnamed CLATSOP, OR Open cut Minor Perennial NA 2.83 July 15- Sept. 30

21.8 S5BCL058 15 Tributary of Youngs River CLATSOP, OR Flume Intermediate Perennial Category 5 7.58 July 15- Sept. 30

22.1 S5BCL049 2.5 Tributary of Youngs River CLATSOP, OR Flume Minor Perennial Category 5 7.85 July 15- Sept. 30

22.2 S5BCL048 5 Tributary of Youngs River CLATSOP, OR Open cut Minor Intermittent Category 5 7.92 July 15- Sept. 30

22.5 S6BCL016 2 Tributary of Youngs River CLATSOP, OR Open cut Minor Intermittent Category 5 8.20 July 15- Sept. 30

22.6 S6BCL014 4 Tributary of Youngs River CLATSOP, OR Open cut Minor Intermittent Category 5 8.29 July 15- Sept. 30

22.6 S6BCL013 1 Tributary of Youngs River CLATSOP, OR Open cut Minor Intermittent Category 5 8.28 July 15- Sept. 30

22.6 S6BCL015 2 Tributary of Youngs River CLATSOP, OR Open cut Minor Intermittent Category 5 8.23 July 15- Sept. 30

22.8 S6BCL017 3.5 Tributary of Youngs River CLATSOP, OR Open cut Minor Intermittent Category 5 8.51 July 15- Sept. 30

22.8 S6BCL010 2 Tributary of Youngs River CLATSOP, OR Open cut Minor Intermittent Category 5 8.49 July 15- Sept. 30

22.8 S6BCL011 2 Tributary of Youngs River CLATSOP, OR Open cut Minor Intermittent Category 5 8.45 July 15- Sept. 30

22.9 S6BCL018 4 Tributary of Fall Creek CLATSOP, OR Open cut Minor Intermittent Category 5 8.62 July 15- Sept. 30

23.0 S6BCL019 20 Tributary of Fall Creek CLATSOP, OR Flume Intermediate Perennial Category 5 8.66 July 15- Sept. 30
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23.1 S6BCL020 3 Tributary of Fall Creek CLATSOP, OR Open cut Minor Intermittent Category 5 8.77 July 15- Sept. 30

23.4 S38CL014 10 Fall Creek CLATSOP, OR Flume Intermediate Perennial Category 5 9.11 July 15- Sept. 30

24.3 S5BCL016 3.5 Tributary of Fishhawk Creek CLATSOP, OR Open cut Minor Intermittent Category 5 2.36 July 1- Aug. 31

24.4 S5BCL018 6 Tributary of Fishhawk Creek CLATSOP, OR Flume Minor Perennial Category 5 2.32 July 1- Aug. 31

24.4 S5BCL017 3.5 Tributary of Fishhawk Creek CLATSOP, OR Open cut Minor Intermittent Category 5 2.34 July 1- Aug. 31

24.8 S2BCL002 25 Tributary of Fishhawk Creek CLATSOP, OR Open cut Intermediate Intermittent Category 4C 2.08 July 1- Aug. 31

24.8 S2BCL001 7 Tributary of Fishhawk Creek CLATSOP, OR Open cut Minor Intermittent Category 5 2.09 July 1- Aug. 31

25.1 S2BCL003 8 Tributary of Fishhawk Creek CLATSOP, OR Open cut Minor Intermittent Category 4C 1.97 July 1- Aug. 31

25.2 S2BCL004 3 Tributary of Fishhawk Creek CLATSOP, OR Open cut Minor Perennial Category 4C 1.96 July 1- Aug. 31

25.2 S2BCL005 10 Tributary of Fishhawk Creek CLATSOP, OR Flume Intermediate Intermittent Category 4C 1.96 July 1- Aug. 31

25.3 S2BCL007 3 Tributary of Fishhawk Creek CLATSOP, OR Flume Minor Perennial Category 4C 1.95 July 1- Aug. 31

25.4 S2BCL008A 15 Tributary of Fishhawk Creek CLATSOP, OR Flume Intermediate Perennial Category 4C 1.95 July 1- Aug. 31

25.7 S2BCL009 10 Tributary of Little Fishhawk Creek CLATSOP, OR Flume Intermediate Perennial Category 4C 4.29 July 1- Aug. 31

25.7 S2BCL010 4 Tributary of Little Fishhawk Creek CLATSOP, OR Open cut Minor Intermittent Category 4C 4.27 July 1- Aug. 31

25.9 S2BCL012 10 Tributary of Little Fishhawk Creek CLATSOP, OR Open cut Intermediate Intermittent Category 4C 4.19 July 1- Aug. 31

26.3 S5BCL019 1.2 Tributary of Little Fishhawk Creek CLATSOP, OR Flume Minor Perennial Category 4C 3.87 July 1- Aug. 31

26.5 S5BCL029 1.5 Tributary of Little Fishhawk Creek CLATSOP, OR Flume Minor Perennial Category 4C 3.68 July 1- Aug. 31

26.6 S5BCL027 1 Tributary of Little Fishhawk Creek CLATSOP, OR Flume Minor Perennial Category 4C 3.63 July 1- Aug. 31

26.6 S5BCL028 2 Tributary of Little Fishhawk Creek CLATSOP, OR Open cut Minor Intermittent Category 4C 3.63 July 1- Aug. 31

26.8 S5BCL025 1.4 Tributary of Little Fishhawk Creek CLATSOP, OR Flume Minor Perennial Category 4C 3.41 July 1- Aug. 31

26.8 S5BCL023 1.3 Tributary of Little Fishhawk Creek CLATSOP, OR Flume Minor Perennial Category 4C 3.40 July 1- Aug. 31

27.0 S5BCL022 3 Tributary of Little Fishhawk Creek CLATSOP, OR Open cut Minor Intermittent Category 4C 3.27 July 1- Aug. 31

27.2 S5BCL021 6 Tributary of Little Fishhawk Creek CLATSOP, OR Flume Minor Perennial Category 4C 3.05 July 1- Aug. 31

27.3 S5BCL020 1.8 Tributary of Little Fishhawk Creek CLATSOP, OR Flume Minor Perennial Category 4C 2.97 July 1- Aug. 31

27.4 S5BCL015 4 Tributary of Little Fishhawk Creek CLATSOP, OR Flume Minor Perennial Category 4C 2.89 July 1- Aug. 31

27.6 S5BCL014 2.4 Tributary of Little Fishhawk Creek CLATSOP, OR Open cut Minor Intermittent Category 4C 2.68 July 1- Aug. 31

27.8 S5BCL012 2 Tributary of Little Fishhawk Creek CLATSOP, OR Open cut Minor Intermittent Category 4C 2.55 July 1- Aug. 31

27.8 S5BCL013 2 Tributary of Little Fishhawk Creek CLATSOP, OR Open cut Minor Intermittent Category 4C 2.56 July 1- Aug. 31

27.9 S5BCL011 3 Tributary of Little Fishhawk Creek CLATSOP, OR Open cut Minor Intermittent Category 4C 2.46 July 1- Aug. 31

28.1 S5BCL010 3.5 Tributary of Little Fishhawk Creek CLATSOP, OR Flume Minor Perennial Category 4C 2.35 July 1- Aug. 31

28.4 S5BCL007 6 Tributary of East Humbug Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 1.24 July 1- Sept. 15

28.5 S5BCL005 4 Tributary of East Humbug Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 1.19 July 1- Sept. 15

28.5 S5BCL004 7 Tributary of East Humbug Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 1.13 July 1- Sept. 15

29 S5BCL001 3 Tributary of East Humbug Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 0.79 July 1- Sept. 15

29 S5BCL002 2 Tributary of East Humbug Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 0.81 July 1- Sept. 15

Nehalem HUC 4 Subasin 
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Milepost Stream ID

Stream 
Width 
(feet) Waterbody County/State

Crossing
Method

FERC 
Waterbody

Type
Stream
Type Oregon State Class

Miles to 
Salmonid 
Habitat

In-Water Work 
Window

Table G1-3

Waterbodies Crossed by the Oregon LNG Pipeline 

29.4 S6BCL007 1 Tributary of East Humbug Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 0.81 July 1- Sept. 15

29.4 S6BCL008 1.5 Tributary of East Humbug Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 0.80 July 1- Sept. 15

29.5 S6BCL005 6 Tributary of East Humbug Creek CLATSOP, OR Flume Minor Perennial Category 4A 0.78 July 1- Sept. 15

29.5 S6BCL006 7 Tributary of East Humbug Creek CLATSOP, OR Flume Minor Perennial Category 4A 0.79 July 1- Sept. 15

29.9 S6BCL004 5 Tributary of East Humbug Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 0.59 July 1- Sept. 15

30.9 S2BCL021 2 Tributary of East Humbug Creek CLATSOP, OR Open cut Minor Intermittent Category 4 0.72 July 1- Sept. 15

31.4 S2BCL008B 15 Alder Creek CLATSOP, OR Flume Intermediate Perennial Category 4 0.00 July 1- Sept. 15

31.6 S6BCL001 3.5 Tributary of Alder Creek CLATSOP, OR Open cut Minor Intermittent Category 4 0.21 July 1- Sept. 15

32 S3BCL002 6 Tributary of Nehalem River CLATSOP, OR Open cut Minor Intermittent Category 5 0.68 July 1- Aug. 31

32 S3BCL001 6 Tributary of Nehalem River CLATSOP, OR Open cut Minor Intermittent Category 5 0.69 July 1- Aug. 31

32.1 S3BCL004 6 Tributary of Nehalem River CLATSOP, OR Open cut Minor Intermittent Category 5 0.66 July 1- Aug. 31

32.1 S3BCL003 4 Tributary of Nehalem River CLATSOP, OR Open cut Minor Intermittent Category 5 0.67 July 1- Aug. 31

32.3 S3BCL005 8 Tributary of Nehalem River CLATSOP, OR Open cut Minor Intermittent Category 5 0.67 July 1- Aug. 31

32.3 S3BCL006 10 Tributary of Nehalem River CLATSOP, OR Open cut Intermediate Intermittent Category 5 0.67 July 1- Aug. 31

32.4 S3BCL007 8 Tributary of Nehalem River CLATSOP, OR Open cut Minor Intermittent Category 5 0.68 July 1- Aug. 31

33.5 S99CL108 120 Nehalem River CLATSOP, OR HDD Major Perennial Category 5 0.00 July 1- Aug. 31

34.4 S5BCL046 2 Tributary of Nehalem River CLATSOP, OR Flume Minor Perennial Category 5 1.06 July 1- Aug. 31

36.2 S3BCL101 10 Unnamed CLATSOP, OR Flume Intermediate Perennial NA 0.26 July 1- Aug. 31

36.3 S3BCL102 5 Unnamed CLATSOP, OR Flume Minor Perennial NA 0.27 July 1- Aug. 31
37.5 S8BCL004 5 Tributary of NF Quartz Creek CLATSOP, OR Flume Minor Perennial Category 5 0.47 July 1- Aug. 15

37.7 S8BCL003 2.3 Tributary of NF Quartz Creek CLATSOP, OR Open cut Minor Intermittent Category 5 0.54 July 1- Aug. 15

38.5 S8BCL001 2 Tributary of SF Quartz Creek CLATSOP, OR Flume Minor Perennial Category 3 1.28 July 1- Aug. 15

39.6 S1BCL029 2.6 Tributary of Military Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 0.28 July 1- Aug. 15

39.8 S1BCL027 1.5 Tributary of Military Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 0.17 July 1- Aug. 15

39.8 S1BCL028 2.6 Tributary of Military Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 0.18 July 1- Aug. 15

41 S8BCL005 20 Rock Creek CLATSOP, OR HDD Intermediate Perennial Category 4A 0.00 July 1- Aug. 31

42.3 S8BCL009 11 Tributary of South Fork Rock Creek CLATSOP, OR Flume Intermediate Perennial Category 4A 0.00 July 1- Aug. 31

42.7 S1BCL020 6 Tributary of South Fork Rock Creek CLATSOP, OR Flume Minor Perennial Category 4A 0.03 July 1- Aug. 31

43.1 S1BCL021 15 South Fork Rock Creek CLATSOP, OR HDD Intermediate Perennial Category 4A 0.00 July 1- Aug. 31

43.4 S1BCL022 12 Bear Creek CLATSOP, OR HDD Intermediate Perennial Category 4A 0.00 July 1- Aug. 31

43.5 S1BCL023 1.3 Tributary of Bear Creek CLATSOP, OR HDD Minor Intermittent Category 4A 0.04 July 1- Aug. 31

43.7 S1BCL024 1.6 Tributary of Bear Creek CLATSOP, OR Flume Minor Perennial Category 4A 0.09 July 1- Aug. 31

43.9 S1BCL025 4 Tributary of Bear Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 0.12 July 1- Aug. 31

44 S1BCL026 3 Tributary of Bear Creek CLATSOP, OR Open cut Minor Intermittent Category 4A 0.11 July 1- Aug. 31

44.2 S1BTI001 6 Bear Creek Tillamook, OR Flume Minor Perennial Category 4A 0.18 July 1- Aug. 31

44.3 S1BTI002 1.8 Tributary of Bear Creek Tillamook, OR Open cut Minor Intermittent Category 4A 0.27 July 1- Aug. 31
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44.8 S5BTI001 8 Tributary of Wolf Creek Tillamook, OR Flume Minor Perennial Category 4A 2.70 July 1- Aug. 31

45.1 S1BTI003 4 Tributary of Wolf Creek Tillamook, OR Open cut Minor Intermittent Category 4A 2.41 July 1- Aug. 31

47.6 S6BCO002 30 North Fork Wolf Creek COLUMBIA, OR Flume Intermediate Perennial
 g y

0.00 July 1- Aug. 31

48.3 S1BCO000 3 Tributary of North Fork Wolf Creek COLUMBIA, OR Flume Minor Perennial Category 3 0.64 July 1- Aug. 31

50.5 S3BCO012 30 Clear Creek COLUMBIA, OR Flume Intermediate Perennial Category 3 0.03 July 1- Aug. 31

53.6 S3BCO002 1 Fall Creek COLUMBIA, OR Flume Minor Perennial NA 2.28 July 1- Aug. 31

55.7 S3BCO107 10 Cedar Creek COLUMBIA, OR Flume Intermediate Perennial NA 0.01 July 1- Aug. 31

55.8 S3BCO106 4 Tributary of Cedar Creek COLUMBIA, OR Flume Minor Perennial NA 0.21 July 1- Aug. 31

57.7 S3BCO101B 10 Braided Channel to Rock Creek COLUMBIA, OR HDD Intermediate Perennial   Category 3 0.00 July 1- Aug. 31

57.7 S3BCO100 10 Tributary of Rock Creek COLUMBIA, OR HDD Intermediate Perennial Category 3 0.01 July 1- Aug. 31

57.7 S3BCO101 30 Rock Creek COLUMBIA, OR HDD Intermediate Perennial Category 3 0.00 July 1- Aug. 31

63.8 S3BCO014 30 Nehalem River COLUMBIA, OR HDD Intermediate Perennial Category 4A 0.00 July 1- Aug. 31

66.3 S3BCO103 1 Tributary of Oak Ranch Creek COLUMBIA, OR Open cut Minor Intermittent NA 0.68 July 1- Aug. 31

67.7 S6BCO004 3 Unnamed COLUMBIA, OR Open cut Minor Intermittent NA 0.38 July 1- Aug. 31

68 S6BCO003 3 Unnamed COLUMBIA, OR Flume Minor Perennial NA 0.49 July 1- Aug. 31

70.2 S3BCO003 1 Tributary of Clatskanie River COLUMBIA, OR Flume Minor Perennial Category 3 0.59 July 1- Aug. 31

70.7 S99CO020 18.5 Clatskanie River COLUMBIA, OR Flume Intermediate Perennial Cat 2, Cat 3, Cat 3B, Cat 4A 0.00 July 1- Aug. 31

71 S99CO021 1 Unnamed COLUMBIA, OR Flume Minor Perennial NA 0.19 July 1- Aug. 31

71.8 S5BCO001 2 Little Clatskanie River COLUMBIA, OR Flume Minor Perennial Category 3 0.06 July 1- Aug. 31

72.7 S3BCO008 2 Tributary of Milton Creek COLUMBIA, OR Flume Minor Perennial/Inte Category 3 0.24 July 1- Aug. 31

73 S3BCO010 12 Milton Creek COLUMBIA, OR Flume Intermediate Perennial Category 3B 0.02 July 15-Sept 15

73.5 S1BCO004 3 Apilton Creek COLUMBIA, OR Open cut Minor Intermittent NA 0.54 July 15-Sept 15

73.6 S1BCO005 1 Tributary of Apilton Creek COLUMBIA, OR Open cut Minor Intermittent NA 0.58 July 15-Sept 15

74.5 S5BCO011 5 Unnamed COLUMBIA, OR Flume Minor Perennial NA 0.12 July 15-Sept 15

74.6 S5BCO010 30 Unnamed COLUMBIA, OR Flume Intermediate Perennial NA 0.12 July 15-Sept 15

74.9 S6BCO001 22 Milton Creek COLUMBIA, OR Flume Intermediate Perennial Category 3 0.00 July 15-Sept 15

Lower Columbia Clastskanie HUC 4 Subasin

76.3 S3BCO110 1 Tributary of Merril Creek COLUMBIA, OR Open cut Minor Intermittent NA 0.24 July 15-Sept 15

76.4 S3BCO017 35 Merrill Creek COLUMBIA, OR Flume Intermediate Perennial NA 0.00 July 15-Sept 15

78.2 S2BCO009 3 Tributary of Merrill Creek COLUMBIA, OR Open cut Minor Intermittent Category 3 0.38 July 15-Sept 15

78.4 S3BCO122 10 Tributary of Merrill Creek COLUMBIA, OR Flume Intermediate Perennial Category 3 0.20 July 15-Sept 15

79 S3BCO120 1 Tributary of Merrill Creek COLUMBIA, OR Open cut Minor Intermittent Category 3 0.87 July 15-Sept 15

79 S3BCO119 1 Tributary of Merrill Creek COLUMBIA, OR Open cut Minor Intermittent Category 3 0.92 July 15-Sept 15

79.9 S3BCO115 1 Tributary of Merrill Creek COLUMBIA, OR Flume Minor Perennial Category 3 2.01 July 15-Sept 15

Lower Columbia Clastskanie HUC 4 Subasin 

Lower Willamette HUC 4 Subbasin 
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81.6 S99CO011 280 Deer Island Slough COLUMBIA, OR Flume Major Perennial Category 3B 0.46 July 15-Sept 15

82.0 S3BCO123 20 Dyna Nobel Channel COLUMBIA, OR HDD Intermediate Perennial Category 3 0.45 July 15-Sept 15

82.3 S99CO014 3300 Columbia River COLUMBIA, OR HDD Major Perennial Cat 2, Cat 3, Cat 3B, Cat 4A 0.00 Novr 1- Feb 28

83.3 S99CW020 10 Burris Creek COWLITZ, WA Flume Intermediate Perennial NA 0.00 Aug 1-Aug 31

85.8 S99CW021 2 Unnamed COWLITZ, WA Flume Minor Perennial NA 0.36 Aug 1-Aug 31

86 S99CW022 2 Unnamed COWLITZ, WA Flume Minor Perennial NA 0.31 Aug 1-Aug 31

86.5 S99CW023 3 Unnamed COWLITZ, WA Open cut Minor Intermittent NA 0.48 Aug 1-Aug 31

86.7 S99CW025 3 Unnamed COWLITZ, WA Open cut Minor Intermittent NA 0.40 Aug 1-Aug 31

86.8 S99CW026 3 Unnamed COWLITZ, WA Flume Minor Perennial NA 0.39 Aug 1-Aug 31

__________
Category 1: All standards are met. (This category is not used.)
Category 2: Attaining - Some of the pollutant standards are met.
Category 3: Insufficient data to determine whether a standard is met.

3B: Potential concern - Some data indicate nonattainment of a criterion, but data are insufficient to assign another category.

HDD:  horizontal directional drill
Open cut: Conventional Open cut.  Applicable to intermittent and ephemeral streams that are not fish-bearing, fish-bearing intermittent or ephemeral streams if dry at the time of construction, and some perennial streams 

Category 4: Water is water quality limited but a Total Maximum Daily Load (TMDL) is not needed. This category encompasses:
4A: TMDL approved - TMDLs needed to attain applicable water quality standards have been approved.
4B: Other pollution control requirements are expected to address all pollutants and will attain water quality standards.
4C: Impairment is not caused by a pollutant (e.g., flow or lack of flow is not considered a pollutant).

Category 5: Water is water quality limited and a TMDL is needed, Section 303(d) list.
Cat = category
TMDL = total maximum daily load; NA = not applicable.
Precision loss may occur because of rounding.
Crossing Method 
Flume: Water will be diverted around the construction area using a flume or flumes to allow a dry Open cut. If no fish are present, the crossing method may be modified with a dam and pump arrangement to convey 
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Landslide Hazard Areas Crossed by the Oregon LNG Pipeline 

Mapped Landslide Hazard a 

Type of Landslide Hazard References From MP To MP 

6.5 7.8 Landslide Topography; Potential Rapidly Moving Landslide; Potential 
Gullying/Erosion/Debris Flow 

Schlicker et al., 1972; Burns et al., 2011; Hofmeister, 
2002; CH2M HILL, 2009 

8.0 8.6 Landslide Topography Schlicker et al., 1972; Burns et al., 2011 

8.7 10.2 Landslide Topography; Potential Gullying/Erosion/Debris Flow Schlicker et al., 1972; Burns et al., 2011 

11.2 15.6 Inactive Landslide; Landslide Topography; Potential Rapidly Moving Landslide; 
Potential Gullying/Erosion/Debris Flow 

Schlicker et al., 1972; Burns et al., 2011; Hofmeister, 
2002; CH2M HILL, 2009 

16.5 17.8 Mass Movement Topography, Landslide Topography Schlicker et al., 1972; Burns et al., 2011; CH2M HILL, 
2009 

17.4 17.6 Potential Rapidly Moving Landslide Hazard Burns et al., 2011; Hofmeister, 2002. 

17.8 b 21.5 Mass Movement Topography, Landslide Topography; Potential Rapidly Moving 
Landslide; Potential Gullying/Erosion/Debris Flow 

Beaulieu, 1973; Burns et al., 2011; CH2M HILL, 2009 

21.6 22.1 Potential Rapidly Moving Landslide Hofmeister, 2002 

22.1 23.8 Mass Movement Topography; Potential Gullying/Erosion/Debris Flow Beaulieu, 1973; Burns et al., 2011; CH2M HILL, 2009 

23.8b 25.3 Mass Movement Topography; Potential Rapidly Moving Landslide; Potential 
Gullying/Erosion/Debris Flow 

Beaulieu, 1973; Burns et al., 2011; Hofmeister, 2002; 

CH2M HILL, 2009 

25.0 25.1 2007–2008 Landslides—2,000 to 3,500 feet from alignment CH2M HILL, 2009 

25.3 b  26.2 b Mass Movement Topography Beaulieu, 1973; Burns et al., 2011; CH2M HILL, 2009 

26.2 27.2 Potential Gullying/Erosion/Debris Flow CH2M HILL, 2009 

26.9  2007–2008 Landslide—1,200 feet from alignment CH2M HILL, 2009 

27.3 30.3 Mass Movement Topography; Potential Rapidly Moving Landslide; Potential 
Gullying/Erosion/Debris Flow 

Beaulieu, 1973; Hofmeister, 2002; CH2M HILL, 2009 

30.7 31.9 b Mass Movement Topography; Potential Rapidly Moving Landslide Beaulieu, 1973; Hofmeister, 2002; CH2M HILL, 2009 

31.9 32.3 Mass Movement Topography Beaulieu, 1973; Burns et al., 2011; CH2M HILL, 2009 

33.0 33.3 Mass Movement Topography Beaulieu, 1973; Burns et al., 2011; CH2M HILL, 2009 

34.2 37.2 b Mass Movement Topography Beaulieu, 1973; Burns et al., 2011; CH2M HILL, 2009 

35.7  Recent Landslide—2,500 feet from alignment Burns et al., 2011 

36.1  Recent Landslides—1,300 to 1,500 feet from alignment Burns et al., 2011 

37.2  Recent Landslide—1,900 feet from alignment Burns et al., 2011; CH2M HILL, 2009 

37.5 38.1 Potential Rapidly Moving Landslide; Potential Gullying/Erosion/Debris Flow Hofmeister, 2002, CH2M HILL, 2009 

37.7 38.8 Mass Movement Topography Beaulieu, 1973; Burns et al., 2011; CH2M HILL, 2009 

38.7 39.0 Potential Rapidly Moving Landslide Hofmeister, 2002 

38.8  Recent Landslide—1,300 feet from alignment Burns et al., 2011 

39.0 39.8 Potential Gullying/Erosion/Debris Flow CH2M HILL, 2009 

40.2  Recent Landslide—400 feet from alignment Burns et al., 2011 

40.2 41.0 Potential Rapidly Moving Landslide Hofmeister, 2002 
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Landslide Hazard Areas Crossed by the Oregon LNG Pipeline 

Mapped Landslide Hazard a 

Type of Landslide Hazard References From MP To MP 

42.0 42.8 Potential Gullying/Erosion/Debris Flow CH2M HILL, 2009 

43.1 43.2 Potential Rapidly Moving Landslide Hofmeister, 2002 

41.5 44.7 Mass Movement Topography; Potential Rapidly Moving Landslide Beaulieu, 1973; CH2M HILL, 2009; Hofmeister, 2002 

45.0  Recent Landslide - 300 feet from alignment CH2M HILL, 2013 

45.2  Recent Landslide – 300 feet from alignment Burns et al., 2011 

45.6 45.6 Potential Gullying/Erosion/Debris Flow, Recent Landslide – 500 feet from alignment CH2M HILL, 2013, Burns et al., 2011 

46.3 b  Recent Landslides – 500 feet from alignment Burns et al., 2011 

46.5 b  Recent Landslide – 400 feet from alignment Burns et al., 2011 

46.3 46.6 Mass Movement Topography, Potential Rapidly Moving Landslide Burns et al., 2011; Hofmeister, 2002 

46.9 47.3 Mass Movement Topography Burns et al., 2011 

47.5  Recent Landslide – 1,500 feet from alignment Burns et al., 2011 

47.6 49.0 Landslide Topography, Potential Gullying/Erosion/Debris Flow, Potential Rapidly 
Moving Landslide 

CH2M HILL, 2013; Hofmeister, 2002 

49.2 49.4 Landslide Topography CH2M HILL, 2013 

49.4 b 49.8 b Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

50.0 50.1 Potential Rapidly Moving Landslide Hofmeister, 2002 

50.6 50.6 Potential Rapidly Moving Landslide Hofmeister, 2002 

50.8 50.8 Potential Rapidly Moving Landslide Hofmeister, 2002 

51.4 51.9 b  Landslide Topography, Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

52.8 52.9 Potential Rapidly Moving Landslide Hofmeister, 2002 

53.4 53.6 Potential Rapidly Moving Landslide, Potential Gullying/Erosion/Debris Flow Hofmeister, 2002; CH2M HILL, 2013 

53.8 54.2 Landslide Topography CH2M HILL, 2013 

54.6 54.7 Landslide Topography CH2M HILL, 2013 

54.9 55.7 Landslide Topography CH2M HILL, 2013 

55.9 55.9 Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

55.9 56.4 Landslide Topography CH2M HILL, 2013 

57.4 57.7 Landslide Topography CH2M HILL, 2013 

57.8 58.3 Potential Rapidly Moving Landslide, Landslide Topography Hofmeister, 2002; CH2M HILL, 2013 

59.2 59.3 Landslide Topography CH2M HILL, 2013 

59.9 60.1 Landslide Topography CH2M HILL, 2013 

60.9 61.1 Landslide Topography CH2M HILL, 2013 

62.0 62.0 Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

62.3 62.5 Landslide Topography CH2M HILL, 2013 
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Landslide Hazard Areas Crossed by the Oregon LNG Pipeline 

Mapped Landslide Hazard a 

Type of Landslide Hazard References From MP To MP 

62.7 62.7 Potential Rapidly Moving Landslide Hofmeister, 2002 

63.4 63.4 Potential Rapidly Moving Landslide Hofmeister, 2002 

63.7  Recent Landslide – 2,400 feet from alignment Burns et al., 2011 

63.8  Recent Landslides – 1,300 to 2,100 feet from alignment Burns et al., 2011 

63.9 63.9 Potential Rapidly Moving Landslide Hofmeister, 2002 

64.5 64.6 Landslide Topography CH2M HILL, 2013 

65.3 65.4 Landslide Topography CH2M HILL, 2013 

65.8 65.9 Landslide Topography CH2M HILL, 2013 

66.2 66.3 Landslide Topography CH2M HILL, 2013 

66.7 66.7 Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

67.2 67.3 Landslide Topography CH2M HILL, 2013 

67.6 68.0 Landslide Topography, Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

69.1 69.1 Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

69.7 69.9 Landslide Topography CH2M HILL, 2013 

70.2 70.2 Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

70.6 71.3 Landslide Topography; Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

71.6 71.7 Landslide Topography CH2M HILL, 2013 

71.8 71.8 Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

72.1 72.9 Landslide Topography, Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

73.6 73.6 Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

73.7 74.2 Landslide Topography, Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

75.4 75.4 Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

76.1 76.8 Landslide Topography, Potential Gullying/Erosion/Debris Flow CH2M HILL, 2013 

77.9 79.3 Landslide Deposits, Landslide Topography Burns et al., 2011; CH2M HILL, 2013 

85.6 86.0 Mapped Deep-Seated Composite Landslide, Landslide Topography DNR, 2010; CH2M HILL, 2013 

86.3 86.4 Mapped Deep-Seated Composite Landslide DNR, 2010; CH2M HILL, 2013 

86.6 86.8 Mapped Deep-Seated Rotational Landslide DNR, 2010; CH2M HILL, 2013 
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Landslide Hazard Areas Crossed by the Oregon LNG Pipeline 

Mapped Landslide Hazard a 

Type of Landslide Hazard References From MP To MP 

__________ 
a The milepost numbers in this table identify landslide hazards shown on published landslide hazard mapping and on the project-specific landslide inventory/geologic hazard mapping 

prepared for Oregon LNG. Source documentation is provided in the “References” column of this table.  
b Milepost numbers adjusted for consistency with CH2M HILL, 2013. 
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mobrown
Rectangle













































2
0
1
4
0
8
1
1
-
5
1
6
0
 
F
E
R
C
 
P
D
F
 
(
U
n
o
f
f
i
c
i
a
l
)
 
8
/
1
1
/
2
0
1
4
 
3
:
4
6
:
2
7
 
P
M



2
0
1
4
0
8
1
1
-
5
1
6
0
 
F
E
R
C
 
P
D
F
 
(
U
n
o
f
f
i
c
i
a
l
)
 
8
/
1
1
/
2
0
1
4
 
3
:
4
6
:
2
7
 
P
M



 

 



APPENDIX G4 
 

STREAM CHANNEL ASSESSMENT AND SCOUR ANALYSIS 
  



 

 



 

T E C H N I C A L  M E M O R A N D U M   
 
Channel Response Matrix for Pipeline Crossings of Perennial 
Endangered Species Act Streams 
PREPARED FOR: Oregon LNG 

PREPARED BY: Greg White/CH2M HILL 
Paul Casperson/CH2M HILL 
Dana Larson/CH2M HILL 

COPIES: Jay Lorenz/CH2M HILL 

DATE: May 16, 2013 

Introduction 
This technical memorandum presents the results of a high-level stream channel assessment and scour analysis for 
the waterbodies crossed by the Oregon Pipeline. Oregon LNG proposes to construct and operate the Oregon 
Pipeline and associated LNG terminal. The Oregon Pipeline consists of approximately 86.8 miles of 36-inch-
diameter pipeline to be constructed between Warrenton, Oregon, and Woodland, Washington, crossing three 
counties, Clatsop, Columbia, and Cowlitz. The pipeline will cross numerous intermittent and perennial streams 
and rivers. Specific scour analyses and migration studies may be performed at a later date for specific crossings as 
required by Oregon LNG and/or permitting agencies. 

This stream channel assessment combines an evaluation of channel morphology and channel-forming processes 
to simplify a wide variety of channels into a manageable analysis framework. Channel segments (subreach units) 
are areas of streams that respond to disturbances in a similar fashion based on similarities in channel-forming 
processes. The assessment of channel conditions provides a context for evaluating the influence of changes in 
land management or activities on channel conditions and processes. Major changes in channel morphology 
(scour) are caused by changes in discharge, sediment supply, and vegetation in the channel. The scour analysis 
focuses on fluvial-dominated stream channels and provides a first-cut method of identifying stream crossings with 
a potential for vertical and/or lateral scouring (i.e., lateral channel migration).  

Methods 
Streams with perennial flow regimes and supporting Federal Endangered Species Act (ESA)-listed salmonids were 
evaluated to determine which pipeline crossings have a predisposition for vertical scouring or lateral migration. A 
total of 120 streams crossed by the Oregon Pipeline have perennial flow regimes, support ESA-listed salmonids, or 
have designated critical habitat. Twenty-four of those streams support ESA-listed salmonids or have designated 
critical habitat. Although some intermittent and ephemeral drainages not supporting ESA-listed salmonids will 
require further investigation prior to final engineering design, these sites were not included at this time for this 
study. 

Stream segment slope (gradient) and channel confinement provide a useful orientation for stream classification 
and provide a method to distinguish between the possible responses of a stream channel to disturbances. 
Channel confinement is the ratio of the valley or floodplain width to the channel width. 

Stream slope at potential pipeline crossings was determined from field reconnaissance surveys. Where field 
reconnaissance surveys were not conducted, channel gradient was determined from 1:24,000 U.S. Geological 
Survey (USGS) topographic maps by measuring the distance between a contour line upstream and a contour line 
downstream of the crossing, or by using Washington 10-meter Digital Elevation Model (DEM) elevations. Channel 
confinement was determined by measuring the valley width or floodplain (distance between contour lines on 
either side of the channel at the crossing based on a 1:24,000 USGS topographic map) and comparing this width 
to the channel width (ordinary high water [OHW] width). 
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After determining channel gradient, channel confinement, and valley width at Pipeline crossings, streams were 
grouped into categories based on their similarities and channel characteristics. Streams with specific similarities 
are expected to have similar responses to disturbances or be predisposed to specific conditions. These responses 
or conditions are based in part on the Washington Department of Natural Resources (DNR) Watershed 
Assessment Methodology (1994) Channel Response Matrix. This approach is also consistent with previous pipeline 
projects in the area that have included multiple waterbody crossings. In addition, the Rosgen channel type 
(Rosgen, 1996), which was identified by channel characteristics collected during field reconnaissance surveys, was 
used to verify and support DNR Channel Response Matrix characteristics. 

Ephemeral drainages (defined as streams with flows generated by periodic surface runoff along the Pipeline route 
were not analyzed for scour events. Ephemeral drainages, as defined in the assessment method, only flow during 
and shortly after a large precipitation event and lack the hydrological and morphological characteristics of a 
perennial or intermittent stream. Ephemeral drainages may not have a well-defined channel and may be 
vegetated. Therefore, ephemeral drainages are not considered to have vertical or lateral scour potential. 
However, ephemeral drainages could experience mass wasting events, such as landslides or slope failure, which 
could affect the pipeline. Landslide and slope failure potential along the Pipeline are further evaluated in Resource 
Report 6 — Geologic Resources. 

In addition to ephemeral drainages, non-ESA intermittent streams were also excluded as they are primarily minor 
waterways with generally lower scour risk. However, as discussed above, they may still experience mass wasting 
events that could affect the pipeline. 

According to Rosgen (1996) and personal communication with Janine Castro of the U.S. Fish and Wildlife Service 
(Castro, 2009), only streams with a gradient of less than 4 percent typically have the potential for significant 
lateral scouring at the reach level. Streams with a greater than 4 percent gradient have no functional floodplain 
and therefore have no, or little, potential for lateral channel migration at the reach scale. 

At ESA stream crossings and within Federal Emergency Management Agency floodways, the pipeline will be 
buried at a depth that minimizes the risk of exposure from vertical scour and channel migration. The actual depth 
of the pipeline will be determined during final engineering to address risks of vertical scour and channel 
migration. 

Results 
Stream channels with similar characteristics are expected to respond to disturbances similarly or be predisposed 
to specific events. Channel slope can be used as a surrogate for stream energy, which is the dominant aspect 
controlling channel morphology. Channel confinement controls the characteristics of potential channel responses 
and manifests the long-term history of a valley (DNR, 1994). Increased entrenchment is one possible channel 
response to disturbance. Entrenchment is defined as the vertical containment and the degree to which a channel 
is incised in the valley floor (DNR, 1994). 

Channel slope and confinement are general indicators of a stream’s transport capacity and the balance between 
sediment supply and transport capacity (DNR, 1994). The Channel Response Matrix provides a simple method for 
categorizing potential channel responses in terms of gradient and channel confinement and is based on 
geomorphic reasoning and professional experience. The matrix differentiates between fluvial and mass-wasting 
dominated channels. Twenty percent channel slope typically defines the upper limit of fluvially dominated 
channel systems (DNR, 1994). 

The DNR Channel Response Matrix shows a channel’s predisposition to specific events given specific channel 
characteristics. These characteristics are based on channel slope, channel confinement, and valley width. The 
potential channel responses based on these characteristics include fine sediment deposition, bank erosion, wood 
loss, debris flow scour, and debris flow deposition. Channel reaches can be grouped into source, transport, and 
response reaches using gradient as the criterion. Reaches greater than 20 percent gradient are considered source 
reaches, 3 to 20 percent gradient are transport reaches, and less than 3 percent gradient are response reaches. 
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Six gradient groupings are used to generally correspond to gradients associated with changes in channel 
morphology that reflect relative transport capacity and the response potential (DNR, 1994). 

The 24 streams evaluated using this methodology were categorized into six distinct groups based on slope, 
channel width, and confinement (Table 1). Table 2 (located at the end of this technical memorandum) provides 
specific stream crossing ID numbers, stream slope (gradient %), valley width, confinement, and vertical and/or 
lateral scour potential for each of the 24 ESA perennial streams. 

TABLE 1 
Channel Response Matrix for Pipeline Crossings of Perennial Waterbodies and Streams Supporting ESA-listed Salmonids 

Channel Type 

Scour Potential of Evaluated Stream Crossings (Vertical/Lateral) 

None 
(at Reach 

Scale)/ Slight Slight/ Moderate Moderate/ Severe 
Moderate to 
Severe/ None Severe/ None 

Severe (Mass 
Wasting 

Dominated)/ None 

Valley Width (VW) > 4 Channel 
Width (CW) (Unconfined) 

11 3 7 1   

2 CW < VW < 4 CW 
(Moderately Confined) 

1      

VW < 2 CW (Confined) 1      

Gradient and Typical Channel Bed Morphology 

Channel Gradient Percentage 
(Stream Type) 

< 1 
(Pool-Riffle) 

1 to 2 
(Pool-Riffle, 
Plane-Bed) 

2 to 4 
(Plane-Bed,  

Forced Pool-Riffle) 

4 to 8 
(Step-Pool) 

8 to 20 
(Cascade) 

> 20 
(Colluvial) 

Source: DNR, 1994. 
Notes: Valley width (VW) = distance between first contour lines on either side of channel (1:24,000 scale USGS). Channel width (CW) = OHW 
channel width. 

Based on DNR (1994) Standard Watershed Analysis Methodology, six channel types with the potential for either 
lateral (bank erosion causing channel migration) and/or vertical (debris flow) scour potential were identified for 
streams being crossed by the pipeline. Of the 24 perennial/ ESA stream crossings, 11 possess some potential for 
vertical scouring or debris flow events, while 23 have at least some potential for lateral channel migration. 

Unconfined channels with slopes less than 1 percent (11 streams) are associated with: 

• Fine sediment deposition 
• Bank erosion 
• Wood accumulation 

Unconfined channels with slopes between 1  and 2 percent (3 streams) are associated with: 

• Wood loss 
• Scour potential 
• Fine sediment deposition 
• Bank erosion 

Unconfined channels with slopes between 2 and 4 percent (7 streams) are associated with: 

• Dam break flood 
• Debris flow deposition 
• Bank erosion 
• Coarse sediment deposition 
• Scour potential 
• Wood loss 
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Unconfined channels with slopes between 4 and 8 percent (1 stream) are associated with: 

• Debris flow scour/debris flow deposition 
• Dam break flood 
• Wood loss 

Moderately confined channels with slopes less than 1 percent (1 stream) are associated with: 

• Fine sediment deposition 
• Bank erosion 
• Wood accumulation 

Confined channels with slopes less than 1 percent (1 stream) are associated with: 

• Coarse sediment deposition 
• Wood loss 

Ten of the evaluated waterways will be crossed via horizontal directional drilling (HDD). Of these 10 crossings, one 
(Bear Creek) has more than a slight vertical scour potential. Of the remaining nine HDD crossings, all have no 
vertical scour potential and have a slight lateral scour potential. The remaining crossing has a severe lateral scour 
potential (Bear Creek).  

This high-level method of scour potential determination relies exclusively on gradient, valley width, and channel 
width, excluding additional factors such as substrate type. For certain waterways, historical observation and 
empirical evidence suggest that the scour potential may be different than that estimated by this model. In these 
cases, engineering will determine the accurate depth for the pipe crossing. 

Conclusions 
Of the 24 perennial ESA streams being crossed by the pipeline, 11 have a slight or higher potential for vertical 
scouring. Of these, eight have a moderate or higher potential for vertical scouring. One channel has a severe 
potential for vertical scouring, and eight channels are mass-wasting dominated (MWD). The only stream with 
moderate/severe vertical scour potential is an intermediate waterway. Seven of the MWD streams are classified 
as intermediate, with the one remaining classified as minor. Thirteen streams have no vertical scour potential. Of 
the streams evaluated, five are considered  major streams (100 feet or greater in width as defined by the Federal 
Energy Regulatory Commission’s Wetland and Waterbody Construction and Mitigation Procedures [2003]), none 
of which have a slight or higher potential for experiencing vertical scouring flows (no vertical scour potential). 

One crossing (Little Clatskanie River) has no or negligible potential for lateral channel migration (lateral scouring) 
at the reach scale, 13 have a slight potential, 3 have a moderate potential, and 7 have a severe potential for 
lateral channel migration. Of the seven streams with a severe potential for lateral scour, all are intermediate 
waterbodies. The five major stream crossings have a slight potential for lateral channel migration. Potential for 
vertical scour and channel migration will be used to inform engineers which streams require special attention 
regarding depth of pipeline during final design. 
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TABLE 2 
Oregon Pipeline Crossings of Perennial ESA Streams 

Stream ID 
MP at 

Crossing 
Crossing 
Method Flow Regime 

Waterbody 
Type Waterbody 

Valley 
Width 

(ft)a 

OHW 
Width 

(ft) Channel Confinementb 
Gradient 

(%)c 
Vertical Scour 

Potentiald 

Lateral Channel 
Migration 
Potentiale 

S99CL001 1.0 HDD Perennial Major Adairs Slough 5,258 110 Unconfined <1 None Slight 

S5BCLo74 1.5 HDD Perennial Intermediate Vera Creek 4,960 20 Unconfined <1 None Slight 

S40CL002 3.1 HDD Perennial Major Lewis and Clark River 5,808 1250 Unconfined <1 None Slight 

S5BCL064 4.5 Dry/Flume Perennial Intermediate Barrett Slough 3,844 12 Unconfined <1 None Slight 

S99CL064 5.7 HDD Perennial Major Lewis and Clark River 2,261 340 Unconfined <1 None Slight 

S1BCL001 7.9 Dry/Flume Perennial Intermediate Heckard Creek 1,139 10 Unconfined <1 None Slight 

S99CL018 11.0 HDD Perennial Intermediate Lewis and Clark River 1,365 35 Unconfined <1 None Slight 

S2BCL008A 25.4 Dry/Flume Perennial Intermediate Little Fishhawk Creek 104 15 Unconfined <1 None Slight 

S2BCL008B 31.4 Open cut Perennial Intermediate Alder Creek 421 15 Unconfined 3.6 Moderate Severe 

S99CL108 33.5 HDD Perennial Major Nehalem River 3,601 120 Moderately Confined <1 None Slight 

S8BCL005 41.0 Open cut Perennial Intermediate Rock Creek 470 20 Unconfined 2.2 Moderate Severe 

S1BCL021 43.1 Dry/Flume Perennial Intermediate South fork Rock Creek 2,302 15 Unconfined 3.0 Moderate Severe 

S1BCL022 43.4 HDD Perennial Intermediate Bear Creek 436 12 Unconfined 2.3 Moderate Severe 

S6BCO002 47.5 Dry/Flume Perennial Intermediate North Fork Wolf Creek 143 30 Unconfined 1.0 Slight Moderate 

S3BCO012 50.5 Dry/Flume Perennial Intermediate Clear Creek 780 30 Unconfined 2.1 Moderate Severe 

S3BCO107 55.7 Dry/Flume Perennial Intermediate Cedar Creek 976 10 Unconfined 1.6 Slight Moderate 

S3BCO101 57.7 HDD Perennial Intermediate Rock Creek 1,157 30 Unconfined <1 None Slight 

S3BCO014 63.8 HDD Perennial Intermediate Nehalem River 113 30 Moderately Confined <1 None Slight 

S99CO020 70.7 Open cut Perennial Intermediate Clatskanie River 219 19 Unconfined <1 None Slight 

S5BCO001 71.8 Open cut Perennial Minor Little Clatskanie River 244 2 Unconfined 4 Moderate/Severe None 

S3BCO010 73.0 Open cut Perennial Intermediate Milton Creek 317 12 Unconfined 3.2 Moderate Severe 

S3BCO018 76.4 Open cut Perennial Minor Merril Creek 376 1 Unconfined 1.1 Slight Moderate 

S99CO011 81.6 Open cut Perennial Intermediate Deer Island Slough 780 38 Unconfined 2.1 Moderate Severe 

S99BCO014 82.4 HDD Perennial Major Columbia River 5,637 3300 Confined <1 None Slight 
a Valley width (VW) = distance between first contour lines on either side of channel (1:24,000 scale U.S. Geological Survey). 
b Channel confinement based on Channel Response Matrix (Table E-2) in DNR (1994): 

VW > 4CW = Unconfined 
2CW < VW < 4CW = Moderately Confined 
VW < 2CW = Confined 

c Where gradient not field collected, used 1:24,000 USGS topographic maps. Gradient listed as 0.0% means gradient < 1%. 
d For vertical scour potential, “None” means on a reach scale. There will still likely be pool scour etc. 
e Lateral channel migration potential based on DNR (1994): 
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TABLE 2 
Oregon Pipeline Crossings of Perennial ESA Streams 

Stream ID 
MP at 

Crossing 
Crossing 
Method Flow Regime 

Waterbody 
Type Waterbody 

Valley 
Width 

(ft)a 

OHW 
Width 

(ft) Channel Confinementb 
Gradient 

(%)c 
Vertical Scour 

Potentiald 

Lateral Channel 
Migration 
Potentiale 

None = Could be microbank erosion but not lateral channel migration. 
Slight = Unconfined or moderately confined channel with gradient < 1%. 
Moderate = Unconfined or moderately confined channel with gradient 1% - 2%. 
Severe = Unconfined or moderately confined channel with gradient 2% - 4%. 
Stream ID = stream identification number 
ft = feet  
MP = milepost 
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Riparian Areas Crossed by the Oregon LNG Pipeline 

Milepost Stream ID a 
Stream 
Width b Waterbody c 

Crossing 
Method d Stream Type 

Miles to 
Salmonid 

Habitat 

ODFW 
Stream 
Type ODFW Habitat Type e 

Riparian Cover f 
(%) 

Approximate Width of 
Riparian Area Per 

Side g (feet) 

1 S99CL001 110 Adairs Slough HDD Perennial 0.00 2 PEM2, PSS2, ST2 88 PSS2 400 

1.5 S5BCL074 20 Vera Creek Flume Perennial 0.49 2 PEM2, PEM3, PSS2, PSS3, 
ST2 

18 PSS2; 7 PSS3 400 

2.6 S40CL001 50 Tributary of Lewis 
and Clark River 

Open Cut Intermittent 0.47 3 PSS2, ST3 87 PSS2 200 

3.1 S40CL002 1250 Lewis and Clark 
River 

HDD Perennial 0.00 2 ST2  400 

3.5 S99CL019 13 Tributary of Jeffers 
Slough 

Flume Perennial 0.23 3 PEM5, ST3  400 

4.1 S5BCL059 1.5 Tributary of Barrett 
Slough 

Flume Perennial 0.10 3 PEM5, ST3  400 

4.2 S5BCL062 2 Tributary of Barrett 
Slough 

Open Cut Intermittent 0.12 3 PEM5, ST3  200 

4.3 S5BCL063 4.5 Tributary of Barrett 
Slough 

Open Cut Intermittent 0.06 3 PEM5, ST3  200 

4.5 S5BCL064 12 Barrett Slough Flume Perennial 0.00 2 DF4, PEM2, PEM5, PFO2, 
ST2 

5 DF4, 0 PFO2 400 

4.6 S5BCL066 3 Tributary of Barrett 
Slough 

Open Cut Intermittent 0.11 3 BP6, PEM2, PEM5, ST3  200 

4.8 S5BCL068 8 Tributary of Green 
Slough 

Open Cut Intermittent 0.30 3 PEM3, PEM5, ST3  200 

4.8 S5BCL069 7 Tributary of Green 
Slough 

Open Cut Intermittent 0.40 3 PEM3, PEM5, ST3  200 

4.9 SBCL070 2 Unnamed Open Cut Intermittent 0.20 2 AW5, DF4, ST2 4 DF4 0 

5 S5BCL071 5 Unnamed HDD Intermittent 0.54 3 DF4, PEM5, PFO2, ST3 11 DF4, 30 PFO2 200 

5.2 S5BCL072 7 Tributary of Lewis 
and Clark River 

HDD Perennial 0.09 2 DF4, PEM2, PEM5, PFO2, 
PSS2, ST2 

55 DF4, 4 PFO2, 0 
PSS2 

400 

5.2 S99CL111 300 Lewis and Clark 
River 

HDD Perennial 0.00 2 BP5, DF4, PEM2, PEM5, 
PSS2, ST2 

31 DF4, 0 PSS2 400 

5.4 S99CL034 20 Tributary of Lewis 
and Clark River 

HDD Perennial 0.08 2 BP5, PEM2, PEM5, ST2  400 

5.5 S99CL024 13 Tributary of Lewis 
and Clark River 

Open Cut Intermittent 0.10 2 PEM5, ST2  200 

5.7 S99CL064 340 Lewis and Clark 
River 

HDD Perennial 0.00 2 NO4, PEM2, PEM3, PEM5, 
ST2 

 400 

5.8 S38CL003 8 Tributary of Lewis 
and Clark River 

HDD Intermittent 0.41 3 PEM2, PEM3, PEM5, 
PSS2, ST3 

11 PSS2 200 
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Riparian Areas Crossed by the Oregon LNG Pipeline 

Milepost Stream ID a 
Stream 
Width b Waterbody c 

Crossing 
Method d Stream Type 

Miles to 
Salmonid 

Habitat 

ODFW 
Stream 
Type ODFW Habitat Type e 

Riparian Cover f 
(%) 

Approximate Width of 
Riparian Area Per 

Side g (feet) 

7.9 S1BCL001 10 Heckard Creek Flume Perennial 0.02 2 CF4, PEM2, PEM3, PFO2, 
ST2 

72 CF4, 17 PFO2 400 

8.1 S1BCL050 10 Unnamed Open Cut Intermittent 0.13 3 CF4, CF5, PEM3 68 CF4, 30 CF5, 2 
PEM3 

200 

8.6 S1BCL002 4 Tributary of Lewis 
and Clark River 

Open Cut Intermittent 1.17 2 CF4, ST2 99 CF4 200 

8.8 S1BCL018 25 Tributary of Lewis 
and Clark River 

Flume Perennial 1.29 2 CF4, PEM2, ST2 95 CF4 400 

9.1 S1BCL003 3 Tributary of Lewis 
and Clark River 

Open Cut Intermittent 0.86 2 CF4, ST2 99 CF4 200 

9.3 S1BCL004 4 Tributary of Lewis 
and Clark River 

Open Cut Intermittent 0.82 3 CF5, ST3 99 CF5 200 

9.7 S1BCL005 8 Tributary of Lewis 
and Clark River 

Open Cut Intermittent 0.97 2 CF4, CF5, ST2 88 CF4, 9 CF5 200 

9.7 S1BCL006 3 Tributary of Lewis 
and Clark River 

Open Cut Intermittent 0.96 2 CF4, ST2 99 CF4 200 

9.9 S1BCL007 3 Tributary of Lewis 
and Clark River 

Open Cut Intermittent 0.97 2 CF4, ST2 99 CF4 200 

10 S1BCL008 10 Tributary of Lewis 
and Clark River 

Flume Perennial 0.98 2 CF4, ST2 99 CF4 400 

11 S99CL018 35 Lewis and Clark 
River 

HDD Perennial 0.00 2 BP6, CF3, NO5, PEM2, 
PEM5, PFO2, ST2 

6 CF3, 41 PFO2 400 

12.8 S1BCL016 8 Tributary of Speelyai 
Creek 

Flume Perennial 1.03 2 CF4, ST2 99 CF4 400 

13.8 S5BCL040 0.8 Tributary of Youngs 
River 

Flume Perennial 2.02 2 BP5, CF4, ST2 99 CF4 400 

13.8 S5BCL041 2 Tributary of Youngs 
River 

Flume Perennial 2.03 2 BP5, CF4, ST2 99 CF4 400 

13.9 S5BCL042 5 Tributary of Youngs 
River 

Open Cut Intermittent 2.05 2 CF4, ST2 98 CF4 200 

13.9 S5BCL043 20 Tributary of Youngs 
River 

Open Cut Intermittent 2.08 2 CF4, ST2 95 CF4 200 

14.1 S5BCL045 8 Tributary of Youngs 
River 

Flume Perennial 2.15 2 CF4, ST2 99 CF4 400 

14.2 S5BCL044 5 Tributary of Youngs 
River 

Flume Perennial 2.16 2 CF4, ST2 99 CF4 400 

14.8 S5BCL038 2 Tributary of Youngs 
River 

Open Cut Intermittent 2.28 2 CF4, DF4, ST2 84 CF4, 15 DF4 200 
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Riparian Areas Crossed by the Oregon LNG Pipeline 

Milepost Stream ID a 
Stream 
Width b Waterbody c 

Crossing 
Method d Stream Type 

Miles to 
Salmonid 

Habitat 

ODFW 
Stream 
Type ODFW Habitat Type e 

Riparian Cover f 
(%) 

Approximate Width of 
Riparian Area Per 

Side g (feet) 

15.3 S5BCL035 3 Tributary of Youngs 
River 

Open Cut Intermittent 2.09 2 CF4, CF5, ST2 0 CF4, 99 CF5 200 

15.6 S5BCL030 4 Tributary of Youngs 
River 

Flume Perennial 2.11 2 CF4, CF5, ST2 77 CF4, 22 CF5 400 

15.6 S5BCL034 4 Tributary of Youngs 
River 

Flume Perennial 2.08 2 CF4, CF5, ST2 58 CF4, 41 CF5 400 

15.8 S5BCL031 5 Tributary of Youngs 
River 

Flume Perennial 2.25 2 CF4, DF3, DF4, PEM2, 
PEM3, ST2 

11 CF4, 5 DF3, 72 
DF4 

400 

16.1 S99CL016 7 Bayney Creek Flume Perennial 2.49 3 DF3, ST3 99 DF3 400 

16.6 S5BCL032 3 Tributary of Youngs 
River 

Open Cut Intermittent 2.98 2 CF4, DF3, PEM3, ST2 96 CF4, 3 DF3 200 

17.3 S5BCL077 6 Tributary of Youngs 
River 

Flume Perennial 3.61 2 CF4, ST2 99 CF4 400 

17.8 S5BCL078 6 Tributary of Youngs 
River 

Open Cut Intermittent 4.05 2 DF3, PEM2, ST2 95 DF3 200 

17.8 S5BCL079 5 Tributary of Youngs 
River 

Open Cut Intermittent 4.09 2 DF3, PEM2, ST2 90 DF3 200 

17.9 S5BCL080 4 Tributary of Youngs 
River 

Open Cut Intermittent 4.20 2 DF3, ST2 99 DF3 200 

18.4 S5BCL076 4 Tributary of Rock 
Creek 

Flume Perennial 4.64 3 CF4, DF4, PEM2, ST3 78 CF4, 20 DF4 400 

18.5 S1BCL009 10 Rock Creek Flume Perennial 4.78 3 CF4, DF3, DF4, PFO2, ST2, 
ST3 

15 CF4, 35 DF3, 35 
DF4, 14 PFO2 

400 

18.8 S1BCL010 5 Tributary of Youngs 
River 

Open Cut Intermittent 5.08 2 CF4, DF3, ST2 82 CF4, 16 DF3 200 

19 S1BCL011 6 Tributary of Youngs 
River 

Flume Perennial 5.25 2 DF3, PEM3, PFO2, PFO3, 
ST2 

97 DF3, 0 PFO2, 1 
PFO3 

400 

19.14 S1BCO012 3 Unnamed Open Cut Intermittent 2.93 2 DF3, ST2 99 DF3 200 

19.3 S1BCL014 8 Osgood Creek Flume Perennial 5.55 3 CF3, CF4, CF5, DF3, 
PEM2, PEM3, PFO2, ST3 

30 CF3, 33 CF4, 14 
CF5, 15 DF3, 0 PFO2 

400 

19.6 S2BCL013A 7 Tributary of Osgood 
Creek 

Flume Perennial 5.79 3 CF3, CF4, PEM3, PFO2, 
ST3 

13 CF3, 64 CF4, 14 
PFO2 

400 

20.1 S2BCL013B 35 Fox Creek Flume Perennial 6.10 3 CF4, DF3, ST3 71 CF4 400 

21.4 S38CL013 3 South Fork Youngs 
River 

Flume Perennial 7.16 2 CF4, DF3, ST2 71 CF4 400 

21.6 S42CL003 3 Unnamed Open Cut Intermittent 2.83 2 CF4, DF3, ST2 81 CF4 200 

21.8 S5BCL058 15 Tributary of Youngs 
River 

Flume Perennial 7.58 2 CF3, CF4, ST2 16 CF3 400 
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Riparian Areas Crossed by the Oregon LNG Pipeline 

Milepost Stream ID a 
Stream 
Width b Waterbody c 

Crossing 
Method d Stream Type 

Miles to 
Salmonid 

Habitat 

ODFW 
Stream 
Type ODFW Habitat Type e 

Riparian Cover f 
(%) 

Approximate Width of 
Riparian Area Per 

Side g (feet) 

22.1 S5BCL049 2.5 Tributary of Youngs 
River 

Flume Perennial 7.85 3 CF4, DF3, PEM2, ST2, ST3 95 CF4 400 

22.2 S5BCL048 5 Tributary of Youngs 
River 

Open Cut Intermittent 7.92 3 CF4, DF3, ST3 98 CF4 200 

22.5 S6BCL016 2 Tributary of Youngs 
River 

Open Cut Intermittent 8.20 2 CF4, DF3, PEM2, PFO2, 
ST2 

20 CF4, 63 DF3, 10 
PFO2 

200 

22.6 S6BCL013 1 Tributary of Youngs 
River 

Open Cut Intermittent 8.28 2 CF4, DF3, PEM2, ST2 88 CF4 200 

22.6 S6BCL014 4 Tributary of Youngs 
River 

Open Cut Intermittent 8.29 2 CF4, DF3, ST2 96 CF4 200 

22.6 S6BCL015 2 Tributary of Youngs 
River 

Open Cut Intermittent 8.23 2 CF4, DF3, PEM2, PFO2, 
ST2 

36 CF4, 44 DF3, 12 
PFO2 

200 

22.8 S6BCL010 2 Tributary of Youngs 
River 

Open Cut Intermittent 8.49 2 CF4, ST2 98 CF4 200 

22.8 S6BCL011 2 Tributary of Youngs 
River 

Open Cut Intermittent 8.45 2 CF4, ST2 99 CF4 200 

22.8 S6BCL017 3.5 Tributary of Youngs 
River 

Open Cut Intermittent 8.51 2 CF4, ST2 99 CF4 200 

22.9 S6BCL018 4 Tributary of Fall 
Creek 

Open Cut Intermittent 8.62 3 CF4, ST3 99 CF4 200 

23 S6BCL019 20 Tributary of Fall 
Creek 

Flume Perennial 8.66 3 CF3, CF4, ST3 54 CF3, 43 CF4 400 

23.1 S6BCL020 3 Tributary of Fall 
Creek 

Open Cut Intermittent 8.77 3 CF3, ST3 99 CF3 200 

23.4 S38CL014 10 Fall Creek Flume Perennial 9.11 3 CF3, CF4, DF3, ST3 40 CF3, 42 CF4, 14 
DF3 

400 

24.3 S5BCL016 3.5 Tributary of 
Fishhawk Creek 

Open Cut Intermittent 2.36 3 CF4, ST3 99 CF4 200 

24.4 S5BCL017 3.5 Tributary of 
Fishhawk Creek 

Open Cut Intermittent 2.34 3 CF4, PEM2, ST3 94 CF4, 4 PEM2 200 

24.4 S5BCL018 6 Tributary of 
Fishhawk Creek 

Flume Perennial 2.32 3 CF4, PEM2, ST3 98 CF4, 1 PEM2 400 

24.8 S2BCL001 7 Tributary of 
Fishhawk Creek 

Open Cut Intermittent 2.09 3 CF4, PSS2, ST3 82 CF4, 11 PSS2 200 

24.8 S2BCL002 25 Tributary of 
Fishhawk Creek 

Open Cut Intermittent 2.08 3 CF4, PSS2, ST3 84 CF4, 9 PSS2 200 

25.1 S2BCL003 8 Tributary of 
Fishhawk Creek 

Open Cut Intermittent 1.97 3 CF4, ST3 97 CF4 200 
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25.2 S2BCL004 3 Tributary of 
Fishhawk Creek 

Open Cut Intermittent 1.96 3 CF4, ST3 96 CF4 200 

25.2 S2BCL005 10 Tributary of 
Fishhawk Creek 

Flume Perennial 1.96 3 CF4, PEM2, ST3 97 CF4, 1 PEM2 400 

25.3 S2BCL007 3 Tributary of 
Fishhawk Creek 

Flume Perennial 1.95 3 CF3, CF4, PEM2, ST3 10 CF3, 88 CF4, 0 
PEM2 

400 

25.4 S2BCL008A 15 Tributary of 
Fishhawk Creek 

Flume Perennial 1.95 3 CF3, CF4, PEM2, ST3 10 CF3, 88 CF4, 0 
PEM2 

400 

25.7 S2BCL009 10 Tributary of Little 
Fishhawk Creek 

Flume Perennial 4.29 3 CF4, DF3, ST3 80 CF4, 18 DF3 400 

25.7 S2BCL010 4 Tributary of Little 
Fishhawk Creek 

Open Cut Intermittent 4.27 3 CF4, ST3 98 CF4 200 

25.9 S2BCL012 10 Tributary of Little 
Fishhawk Creek 

Open Cut Intermittent 4.19 3 CF4, PEM2, ST3 94 CF4 200 

26.3 S5BCL019 1.2 Tributary of Little 
Fishhawk Creek 

Flume Perennial 3.87 2 CF4, ST2 100 CF4 400 

26.5 S5BCL029 1.5 Tributary of Little 
Fishhawk Creek 

Flume Perennial 3.68 2 CF4, ST2 99 CF4 400 

26.6 S5BCL027 1 Tributary of Little 
Fishhawk Creek 

Flume Perennial 3.63 2 CF4, ST2 99 CF4 400 

26.6 S5BCL028 2 Tributary of Little 
Fishhawk Creek 

Open Cut Intermittent 3.63 2 CF4, ST2 99 CF4 200 

26.8 S5BCL023 1.3 Tributary of Little 
Fishhawk Creek 

Flume Perennial 3.40 3 CF3, CF4, PEM2, ST3 61 CF3, 38 CF4 400 

26.8 S5BCL025 1.4 Tributary of Little 
Fishhawk Creek 

Flume Perennial 3.41 3 CF3, CF4, PEM2, ST3 48 CF3, 51 CF4 400 

27 S5BCL022 3 Tributary of Little 
Fishhawk Creek 

Open Cut Intermittent 3.27 3 CF3, CF4, ST3 50 CF3, 50 CF4 200 

27.2 S5BCL021 6 Tributary of Little 
Fishhawk Creek 

Flume Perennial 3.05 3 CF3, CF4, PEM2, ST3 19 CF3, 79 CF4 400 

27.3 S5BCL020 1.8 Tributary of Little 
Fishhawk Creek 

Flume Perennial 2.97 3 CF3, CF4, CF5, PEM2, ST3 18 CF3, 81 CF4, 1 
CF5 

400 

27.4 S5BCL015 4 Tributary of Little 
Fishhawk Creek 

Flume Perennial 2.89 3 CF4, CF5, ST3 99 CF4, 1 CF5 400 

27.6 S5BCL014 2.4 Tributary of Little 
Fishhawk Creek 

Open Cut Intermittent 2.68 3 CF4, ST3 99 CF4 200 

27.8 S5BCL012 2 Tributary of Little 
Fishhawk Creek 

Open Cut Intermittent 2.55 3 CF3, CF4, ST3 11 CF3, 87 CF4 200 
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27.8 S5BCL013 2 Tributary of Little 
Fishhawk Creek 

Open Cut Intermittent 2.56 3 CF3, CF4, ST3 12 CF3, 87 CF4 200 

27.9 S5BCL011 3 Tributary of Little 
Fishhawk Creek 

Open Cut Intermittent 2.46 3 CF4, CF5, ST3 49 CF4, 50 CF5 200 

28.1 S5BCL010 3.5 Tributary of Little 
Fishhawk Creek 

Flume Perennial 2.35 3 CF4, CF5, ST3 4 CF4, 96 CF5 400 

28.4 S5BCL007 6 Tributary of East 
Humbug Creek 

Open Cut Intermittent 1.24 3 CF4, ST3 98 CF4 200 

28.5 S5BCL004 7 Tributary of East 
Humbug Creek 

Open Cut Intermittent 1.13 3 CF4, ST3 98 CF4 200 

28.5 S5BCL005 4 Tributary of East 
Humbug Creek 

Open Cut Intermittent 1.19 3 CF4, ST3 99 CF4 200 

29 S5BCL001 3 Tributary of East 
Humbug Creek 

Open Cut Intermittent 0.79 3 CF4, ST3 97 CF4 200 

29 S5BCL002 2 Tributary of East 
Humbug Creek 

Open Cut Intermittent 0.81 3 CF4, DF3, ST3 73 CF4, 25 DF3 200 

29.4 S6BCL007 1 Tributary of East 
Humbug Creek 

Open Cut Intermittent 0.81 3 CF3, CF4, ST3 2 CF3, 98 CF4 200 

29.4 S6BCL008 1.5 Tributary of East 
Humbug Creek 

Open Cut Intermittent 0.80 3 CF3, CF4, ST3 1 CF3, 98 CF4 200 

29.5 S6BCL005 6 Tributary of East 
Humbug Creek 

Flume Perennial 0.78 3 CF4, ST3 98 CF4 400 

29.5 S6BCL006 7 Tributary of East 
Humbug Creek 

Flume Perennial 0.79 3 CF3, CF4, ST3 1 CF3, 98 CF4 400 

29.9 S6BCL004 5 Tributary of East 
Humbug Creek 

Open Cut Intermittent 0.59 3 CF3, CF4, ST3 15 CF3, 84 CF4 200 

30.9 S2BCL021 2 Tributary of East 
Humbug Creek 

Open Cut Intermittent 0.72 3 CF4, ST3 99 CF4 200 

31.4 S2BCL008B 15 Alder Creek Flume Perennial 0.00 2 CF3, CF4, PEM2, PEM3, 
ST2 

32 CF3, 63 CF4 400 

31.6 S6BCL001 3.5 Tributary of Alder 
Creek 

Open Cut Intermittent 0.21 2 CF4, ST2 99 CF4 200 

32 S3BCL001 6 Tributary of 
Nehalem River 

Open Cut Intermittent 0.69 2 CF3, CF4, ST2 3 CF3, 95 CF4 200 

32 S3BCL002 6 Tributary of 
Nehalem River 

Open Cut Intermittent 0.68 3 CF3, CF4, ST2, ST3 24 CF3, 73 CF4 200 

32.1 S3BCL003 4 Tributary of 
Nehalem River 

Open Cut Intermittent 0.67 3 CF3, CF4, ST2, ST3 25 CF3, 72 CF4 200 
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32.1 S3BCL004 6 Tributary of 
Nehalem River 

Open Cut Intermittent 0.66 2 CF4, ST2 98 CF4 200 

32.3 S3BCL005 8 Tributary of 
Nehalem River 

Open Cut Intermittent 0.67 3 CF3, CF4, ST3 68 CF3, 27 CF4 200 

32.3 S3BCL006 10 Tributary of 
Nehalem River 

Open Cut Intermittent 0.67 3 CF3, CF4, ST3 74 CF3, 22 CF4 200 

32.4 S3BCL007 8 Tributary of 
Nehalem River 

Open Cut Intermittent 0.68 3 CF3, CF4, ST3 83 CF3, 12 CF4 200 

33.5 S99CL108 120 Nehalem River HDD Perennial 0.00 2 BP4, BP5, BP6, CF3, DF3, 
ST2 

32 CF3, 37 DF3 400 

34.4 S5BCL046 2 Tributary of 
Nehalem River 

Flume Perennial 1.06 2 CF4, PEM3, ST2 99 CF4 400 

36.2 S3BCL101 10 Unnamed Flume Perennial 0.26 3 CF4, ST2, ST3 92 CF4 400 

36.3 S3BCL102 5 Unnamed Flume Perennial 0.27 3 CF4, ST2, ST3 93 CF4 400 

37.5 S8BCL004 5 Tributary of North 
Fork Quartz Creek 

Flume Perennial 0.47 3 CF3, CF4, PEM3, ST2, ST3 66 CF3, 2 CF4 400 

37.7 S8BCL003 2.3 Tributary of North 
Fork Quartz Creek 

Open Cut Intermittent 0.54 3 CF4, PEM3, ST3 35 CF4 200 

38.5 S8BCL001 2 Tributary of South 
Form Quartz Creek 

Flume Perennial 1.28 3 CF3, CF4, PSS3, ST2, ST3 7 CF3, 87 CF4, 5 
PSS3 

400 

39.6 S1BCL029 2.6 Tributary of Military 
Creek 

Open Cut Intermittent 0.28 3 CF3, CF4, PFO2, ST3 23 CF3, 38 CF4, 39 
PFO2 

200 

39.8 S1BCL027 1.5 Tributary of Military 
Creek 

Open Cut Intermittent 0.17 3 BP4, CF3, CF4, ST3 1 BP4, 25 CF3, 73 
CF4 

200 

39.8 S1BCL028 2.6 Tributary of Military 
Creek 

Open Cut Intermittent 0.18 3 BP4, CF4, ST3 2 BP4, 97 CF4 200 

41 S8BCL005 20 Rock Creek HDD Perennial 0.00 2 CF4, DF3, PEM2, PFO2, 
PSS3, ST2 

67 CF4, 10 DF3, 15 
PFO2, 6 PSS3 

400 

42.3 S8BCL009 11 Tributary of South 
Fork Rock Creek 

Flume Perennial 0.00 2 CF4, CF5, DF3, DF4, 
PFO2, ST2 

46 CF4, 7 CF5, 22 
DF3, 4 DF4, 19 
PFO2 

400 

42.7 S1BCL020 6 Tributary of South 
Fork Rock Creek 

Flume Perennial 0.03 2 CF4, DF3, ST2 77 CF4, 22 DF3 400 

43.1 S1BCL021 15 South Fork Rock 
Creek 

HDD Perennial 0.00 2 CF3, CF4, DF3, PEM3, ST2 17 CF3, 66 CF4, 15 
DF3 

400 

43.4 S1BCL022 12 Bear Creek HDD Perennial 0.00 2 BP6, CF3, DF3, PFO2, ST2 78 CF3, 8 DF3, 7 
PFO2 

400 
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43.5 S1BCL023 1.3 Tributary of Bear 
Creek 

HDD Intermittent 0.04 2 BP6, CF3, PFO2, ST2 81 CF3, 7 PFO2 200 

43.7 S1BCL024 1.6 Tributary of Bear 
Creek 

Flume Perennial 0.09 2 BP4, CF3, PEM3, ST2 95 CF3 400 

43.9 S1BCL025 4 Tributary of Bear 
Creek 

Open Cut Intermittent 0.12 2 BP4, CF3, PEM3, ST2 71 CF3 200 

44 S1BCL026 3 Tributary of Bear 
Creek 

Open Cut Intermittent 0.11 2 BP4, CF3, PEM3, ST2 92 CF3 200 

44.2 S1BTI001 6 Bear Creek Flume Perennial 0.18 2 BP4, CF3, PFO2, ST2 82 CF3, 5 PFO2 400 

44.3 S1BTI002 1.8 Tributary of Bear 
Creek 

Open Cut Intermittent 0.27 3 BP4, CF3, PEM3, ST3 79 CF3 200 

44.8 S5BTI001 8 Tributary of Wolf 
Creek 

Flume Perennial 2.70 3 CF3, PEM2, ST3 99 CF3 400 

45.1 S1BTI003 4 Tributary of Wolf 
Creek 

Open Cut Intermittent 2.41 3 CF3, ST3 99 CF3 200 

47.62 S6BCO002 30 North Fork Wolf 
Creek 

Flume Perennial 0.00 2 CF3, ST2 97 CF3 400 

48.3 S1BCO000 3 Tributary of North 
Fork Wolf Creek 

Flume Perennial 0.64 3 BP5, CF4, CF5, PEM3, ST3 37 CF4, 55 CF5 400 

50.5 S3BCO012 30 Clear Creek Flume Perennial 0.03 2 BP3, CF4, CF5, DF3, ST2 32 CF4, 42 CF5, 20 
DF3 

400 

53.6 S3BCO002 1 Fall Creek Flume Perennial 2.28 2 BP4, CF3, CF4, PEM3, ST2 70 CF3, 25 CF4 400 

55.7 S3BCO107 10 Cedar Creek Flume Perennial 0.01 2 CF3, CF4, PEM3, ST2 24 CF3, 45 CF4 400 

55.8 S3BCO106 4 Tributary of Cedar 
Creek 

Flume Perennial 0.21 2 BP5, CF3, CF4, CF5, 
PEM3, ST2 

11 CF3, 1 CF4, 58 
CF5 

400 

57.7 S3BCO100 10 Tributary of Rock 
Creek 

HDD Perennial 0.01 2 BP5, CF4, CF5, ST2 22 CF4, 66 CF5 400 

57.7 S3BCO101 30 Rock Creek HDD Perennial 0.00 2 CF5, ST2 92 CF5, 8 ST2 400 

57.7 S3BCO101B 10 Braided Channel to 
Rock Creek 

HDD Perennial 0.00 2 CF5, ST2 87 CF5, 13 ST2 400 

63.8 S3BCO014 30 Nehalem River HDD Perennial 0.00 2 BP6, CF4, DF3, ST2 77 CF4, 13 DF3 400 

66.3 S3BCO103 1 Tributary of Oak 
Ranch Creek 

Open Cut Intermittent 0.68 3 BP5, CF5, PEM3, ST3 91 CF5 200 

67.7 S6BCO004 3 Unnamed Open Cut Intermittent 0.38 3 CF3, CF4, ST3 2 CF3, 98 CF4 200 

68 S6BCO003 3 Unnamed Flume Perennial 0.49 3 CF4, ST3 100 CF4 400 

70.2 S3BCO003 1 Tributary of 
Clatskanie River 

Flume Perennial 0.59 2 CF4, PEM3, ST2 99 CF4 400 
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70.7 S99CO020 18.5 Clatskanie River Flume Perennial 0.00 2 BP6, CF3, CF4, CF5, ST2 39 CF3, 25 CF4, 32 
CF5 

400 

71 S99CO021 1 Unnamed Flume Perennial 0.19 3 CF4, PEM3, ST3 99 CF4 400 

71.8 S5BCO001 2 Little Clatskanie 
River 

Flume Perennial 0.06 2 CF3, CF4, ST2 49 CF3, 51 CF4 400 

72.7 S3BCO008 2 Tributary of Milton 
Creek 

Flume Perennial/ 
Intermittent 

 

0.24 
2 CF3, ST2 100 CF3 400 

73 S3BCO010 12 Milton Creek Flume Perennial 0.02 2 CF4, DF3, PEM/PSS/PFO3, 
ST2 

36 CF4, 12 DF3, 50 
PEM/PSS/PFO3 

400 

73.5 S1BCO004 3 Apilton Creek Open Cut Intermittent 0.54 3 CF3, CF4, PSS/PFO3, ST3 23 CF3, 66 CF4, 10 
PSS/PFO3 

200 

73.6 S1BCO005 1 Tributary of Apilton 
Creek 

Open Cut Intermittent 0.58 3 CF3, PEM3, ST3 76 CF3 200 

74.5 S5BCO011 5 Unnamed Flume Perennial 0.12 2 CF4, DF3, PFO3, ST2 58 CF4, 36 DF3, 2 
PFO3 

400 

74.6 S5BCO010 30 Unnamed Flume Perennial 0.12 2 CF3, CF4, DF3, PFO3, ST2 20 CF3, 34 CF4, 40 
DF3, 2 PFO3 

400 

74.9 S6BCO001 22 Milton Creek Flume Perennial 0.00 2 CF4, CF5, DF3, PFO3, ST2 65 CF4, 21 CF5, 10 
DF3, 1 PFO3 

400 

76.3 S3BCO110 1 Tributary of Merrill 
Creek 

Open Cut Intermittent 0.24 2 CF3, ST2 100 CF3 200 

76.4 S3BCO017 35 Merrill Creek Flume Perennial 0.00 3 CF3, CF4, PEM/PFO3 1 CF3, 92 CF4, 7 
PEM/PFO3 

400 

78.2 S2BCO009 3 Tributary of Merrill 
Creek 

Open Cut Intermittent 0.38 2 CF3, ST2 99 CF3 200 

78.4 S3BCO122 10 Tributary of Merrill 
Creek 

Flume Perennial 0.20 2 CF3, CF4, PSS/PFO3, ST2 43 CF3, 56 CF4, 1 
PSS/PFO3 

400 

79 S3BCO119 1 Tributary of Merrill 
Creek 

Open Cut Intermittent 0.92 2 CF3, PEM3, ST2 69 CF3 200 

79 S3BCO120 1 Tributary of Merrill 
Creek 

Open Cut Intermittent 0.87 2 CF3, PEM3, ST2 58 CF3 200 

79.9 S3BCO115 1 Tributary of Merrill 
Creek 

Flume Perennial 2.01 2 CF3, DF3, PEM3, ST2 45 CF3, 50 DF3 400 

81.6 S99CO011 280 Deer Island Slough Flume Perenniall 0.46 2 PEM, PFO, ST 63 PFO 400 

82 S3BCO123 20 Dyna Nobel Channel HDD Perennial 0.45 2 BP, NO, PEM, PFO, PSS, 
ST 

21 PFO, 5 PSS 400 

82.3 S99CO014 3300 Columbia River HDD Perennial 0.00 2 BP, NO, PEM, ST  400 

83.3 S99CW020 10 Burris Creek Flume Perennial 0.00  NO  400 

85.8 S99CW021 2 Unnamed Flume Perennial 0.36  PEM  400 
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86 S99CW022 2 Unnamed Flume Perennial 0.31  BP, NO, PEM  400 

86.5 S99CW023 3 Unnamed Open Cut Intermittent 0.48  DF, MO, PEM 10 DF 200 

86.7 S99CW025 3 Unnamed Open Cut Intermittent 0.40  BP, DF, PEM 48 DF 200 

86.8 S99CW026 3 Unnamed Flume Perennial 0.39  BP, DF, PEM 65 DF 400 

__________  
a Stream ID numbers beginning in S99 and S38 are for areas with no field access and are based on aerial photography and Pacific Northwest Hydrography Network database. Duplicate stream ID and milepost 

numbers may occur as a result of rounding of mileposts to the nearest tenth of a mile. 
b Widths in feet are stream ordinary high water mark. 
c Waterbody includes any natural or artificial stream, river, or drainage with perceptible flow at the time of crossing, and other permanent waterbodies. 
d Construction methods for crossing waterbodies are flume, HDD (horizontal directional drilling), or open-cut.  
e ODFW habitat types: 

BP = Buildings and developed land 

CF = Coniferous forest 

DF = Deciduous forest 

NO = Agricultural land 

PEM = Palustrine emergent wetland 

PFO = Palustrine Forest 

PSS = Palustrine scrub/shrub wetland 

ST = Stream 
f Riparian area = DF4, 3, 2; CF4, 3, 2; PFO; PSS. 
g Riparian area widths are for side of stream with maximum width. 

 



APPENDIX G6 
 

LANDSLIDE AND DEBRIS FLOW RISK NEAR WATERBODY CROSSINGS 
  



 

 



 1 
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Introduction 
The purpose of this technical memorandum is to evaluate landslide and erosion hazards near 13 stream 
crossings selected along the proposed liquefied natural gas (LNG) pipeline (Pipeline) for the Bidirectional 
Project (Project). Two types of landslide hazards were evaluated: rotational slides and debris flows. Thirteen 
stream crossings along approximately 87 miles of the Pipeline between the Terminal near Warrenton, 
Oregon, and the interconnect with the existing Northwest Pipeline LLC (Northwest) pipeline near Woodland, 
Washington, were identified for this evaluation based on the following criteria: (1) salmon habitat protected 
under the endangered species act (ESA) has been identified in the stream to be crossed, and (2) the 
proposed Pipeline construction method consists of traditional cut‐and‐cover in conjunction with fluming of 
the stream at the crossing. 

Other ESA‐listed streams will be crossed using horizontal directional drilling (HDD) or other trenchless 
installation techniques. Trenchless installation methods have less impact in the immediate vicinity of stream 
crossings because the primary work areas at the entry and exit locations are typically at least 700 feet away 
from the stream and very little disturbance occurs between these work areas. In addition, the Pipeline will 
be installed at much greater depths below the stream when installed using HDD or other trenchless 
methods. ESA stream crossings where trenchless installation methods are proposed therefore are not 
discussed in this memorandum. 

The relative risk of two types of landslides hazards, rotational slides and debris flows/rapid erosion, were 
assessed for the stream crossings evaluated using a set of risk factors. The primary risk factor evaluated 
relates to the presence of landslide hazards that are shown on published geologic hazard mapping and on 
landslide inventory mapping developed for the Project. Where mapped landslides or debris flow/rapid 
erosion hazards are identified on landslide mapping, the type and location of hazard is summarized for each 
of the selected stream crossings. Additional risk factors are evaluated for each crossing location to 
determine a relative hazard score for each of the 13 stream crossings evaluated. The risk factors used in the 
assessment consisted of the following: 

 Slope Steepness 

 Landform 

 Geology 

 Land Use 

 Scour Potential 

 Channel Migration 

Table 1 lists the 13 stream crossings evaluated for landslide potential and the location, by milepost (MP), 
along the alignment. All 13 stream crossings evaluated are located in Oregon. The first 3 stream crossings 
listed are in Clatsop County and the remaining 10 are in Columbia County. 
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TABLE 1 
Stream Crossing Summary 

Waterbody  Stream ID 
Milepost 

(approximate) 

Barrett Slough  S5BCL064  4.4 

Heckard Creek  S1BCL001  7.9 

Alder Creek  S2BCL008B  31.4 

North Fork Wolf Creek  S6BCO002  47.6 

Clear Creek  S3BCO012  50.5 

Cedar Creek  S3BCO107  55.7 

Clatskanie River  S99CO020  70.7 

Little Clatskanie River  S5BCO001  71.8 

Milton Creek  S3BCO010  73.0 

Milton Creek  S6BCO001  74.9 

Merrill Creek  S3BCO017  76.4 

Tributary of Merrill Creek  S3BCO122  78.4 

Deer Island Slough  S99CO011  81.6 

Note: Milepost refers to the approximate milepost along the Pipeline for the Oregon 
Pipeline Project. 

ID = identification 
 

This memorandum is organized into the following sections: Landslide Risk Factors, Stream Crossings, 
Summary of Landslide Risk Assessment, Limitations, and References. 

Landslide Risk Factors 
Landslides can have multiple causes. This section examines the physical, geological, and human‐made causes 
of landslides and the risk factors that contribute to landslide potential. The following risk factors are 
addressed: mapped landslide hazard, slope steepness, landform, geology, land use, scour potential, and 
channel migration. A scoring system for each risk factor was developed in order to determine the relative 
landslide hazard for each of the 13 stream crossings. 

Mapped Landslide Hazard 
The most critical risk factor affecting the potential for future landslides is judged to be the presence of 
existing landslide features in the immediate vicinity of the stream crossings evaluated. The presence of 
mapped landslide features is critical because hill slope areas that have failed in the past often remain in a 
weakened state, and may tend to fail repeatedly over time. Additionally, large landslide complexes may 
have moved several times over thousands of years, with long periods of stability punctuated by episodes of 
movement. Thus, previously failed areas are particularly important to identify because they may be 
susceptible to future instability. 

Two general types of landslide mapping were evaluated: published geologic mapping and landslide hazard 
inventory mapping developed specifically for the Project. 

Published Hazard Mapping 
In addition to using the landslide hazard inventory mapping developed for the Project, the potential for 
landslide hazards to be present in the vicinity of each of the 13 stream crossings has been evaluated by 
reviewing published geologic and landslide hazard reports. Some of these reports focus on identifying 



LANDSLIDE AND DEBRIS FLOW: RELATIVE RISK ASSESSMENT FOR THE BIDIRECTIONAL PROJECT PIPELINE 

 3 

documented historical landslides, others focus on identifying landslide topography, and a third group focus 
on identifying potential landslide areas. The following four primary sources of landslide hazard information, 
published by the Department of Geology and Mineral Industries (DOGAMI), have been used to identify the 
potential hazards for slope instability at each stream crossing: 

 Statewide Landslide Information Database for Oregon (SLIDO‐2) 

 Slope Failures in Oregon: GIS Inventory for Three 1996/97 Storm Events; Oregon Department of Geology 
and Mineral Industries, Special Paper 34 (Hofmeister, 2000) 

 “Potential Rapidly Moving Landslide Hazards in Western Oregon” (IMS‐22) (Hofmeister, 2002) 

Numerous additional geologic and hazard maps produced by DOGAMI were reviewed to identify potential 
landslide hazards at the stream crossings. These maps typically identify the locations of active landslides, 
inactive landslides, and landslide debris. 

The following maps from DOGAMI Bulletin 79, Environmental Geology of Inland Tillamook and Clatsop 
Counties, Oregon, were included in this review: 

 Hazard Map of the Birkenfeld Quadrangle (Beaulieu, 1972a) 

 Hazard Map of the Saddle Mountain Quadrangle (Beaulieu, 1972b) 

Project-Specific Landslide Hazard Inventory Mapping 
A landslide deposit inventory map has been developed for the Project. Landslide inventory maps typically 
show the locations of identified historic and prehistoric landslide deposits for an area along with the 
characteristics of each landslide. Landslide inventory maps provide basic information for identifying areas of 
higher and lower hazards, and landslide susceptibility, which is the first step in risk reduction. 

Although areas with mapped landslide deposits are likely to be at higher risk than other areas, these areas 
will not automatically experience problems in the future. However, hill slope areas that have failed in the 
past often remain in a weakened state, and may tend to fail repeatedly over time. Large landslide complexes 
may have moved several times over thousands of years, with long periods of stability punctuated by 
episodes of movement. Thus, previously failed areas are particularly important to identify because they may 
be susceptible to future instability. 

Landslide and mass‐movement topography, recent landslides, and areas that appear to be susceptible to 
gullying or rapid erosion were mapped on 1:24,000‐scale, color stereo‐pairs of aerial photographs. For the 
portion of the Project between MP 0.0 and approximately MP 47.5, the aerial photographs utilized were 
taken in June 2007 by i‐TEN Associates of Portland, Oregon, and the mapping developed in 2009 (CH2M 
HILL, 2009). These aerial photographs provide coverage within Clatsop and Tillamook counties, Oregon. In 
Columbia County, Oregon, and Cowlitz County, Washington, from approximately MP 47.5 to the end of the 
Pipeline near MP 87.8, mapping was conducted using 1:13,560 scale aerial photographs taken in September 
2011 by Continental Mapping Consultants, Inc., and the mapping developed in 2011 (CH2M HILL, 2011). 
Figures 1 through 18 in the Attachment to this memorandum show the combined 2009 and 2011 landslide 
inventory and geologic hazard maps developed for the Project. 

In addition, light detection and ranging (LIDAR) data of the alignment are available to assist in delineating 
landslide areas in Columbia County. These data provide a detailed image of the ground surface and allow the 
identification of the topographic features associated with landslides. According to Burns and Madin (2009), 
the use of LIDAR data resulted in identification of 3 to 200 times the number of landslide found with other 
data sets, and the accuracy of the spatial extent of the landslides identified was greatly improved with LIDAR 
data. 

Large areas of mass movement terrain were identified by the following features: 

 Steep, arcuate, curved headscarps (pull‐away zone) that form bowl‐shaped areas 
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 Irregular, hummocky topography; disrupted or poorly developed drainage patterns and high drainage 
density; closed depressions and ponds within the slide mass; transverse ridges, and raised toes and 
lobes 

 Deep gullies eroded into the weak, disturbed soils and rock 

 Concave, nonplanar hillsides with steep upper slopes and flatter irregular lower slopes 

 Drainages blocked by slide toes and lobes that often result in low‐gradient streams that have areas of 
alluvium “ponded” behind them 

The general direction of landslide movement is shown by an arrow. Obvious younger headscarps and 
smaller scarps within the slide mass are delineated on the landslide inventory mapping. Scarps in thick trees 
are more difficult to identify, but often have semi‐circular logging roads following them around heads of 
drainages and are distinguished from “V” shaped drainage heads. Large areas of “mass movement terrain” 
are delineated by a triangular stippled pattern (similar to mass movement terrain shown on previous 
published mapping by Beaulieu, 1973). The landslide masses are typically downslope from the arcuate 
headscarps, which are outlined on the maps. 

As landslides age and are subjected to erosion and weathering, the topographic features become more 
subdued and difficult to identify. Outlines of older landslides with a lower confidence of identification are 
shown by dashed outlines. The landslide inventory mapping also shows features such as rock quarries and 
areas of ponded stream alluvium. Generally, features such as hummocky topography, steep headscarps, 
gullies, ridges, and closed depressions were more easily observed in clearcut areas on the aerial 
photographs. 

Areas that appear to be more susceptible to rapid erosion and gullying were also delineated on the aerial 
photographs. These areas are where the proposed alignment crosses side slopes that exhibit debris flows 
and steep‐sided, deep erosional channels in weak soils. These areas are shown by an arrow. Often, in 
landslide areas, the erosional channels do not follow the “fall‐line” towing to diversion by the irregular slide 
mass (deviation from the expected drainage patterns). Steep‐sided gullies could be observed in the landslide 
mass, where the weakened, disturbed slide mass is more easily eroded. 

Slope angles are often considered in landslide susceptibility and general landslide hazard, particularly for the 
hazard of potentially rapid‐moving landslides. However, in the Project vicinity, the presence of large areas of 
landslide topography appears to be related more to lithology and areas of weak, interbedded sedimentary 
rocks rather than steeper slope angles. For example, stronger rocks such as basalt flows, intrusive basalts, 
and sandstones form steeper, more stable slopes that are not as susceptible to sliding. The steepest slopes 
along the Project are found in areas underlain by these types of rocks, and they actually exhibit fewer 
landslides despite being steeper. For example, between approximately MP 40 and 44, slopes are steep but 
fewer landslides were mapped because much of this area is underlain by sandstones (Sunset Highway 
member). In fact, Beaulieu (1973) notes that “slopes within the slide mass are gentler than those of the 
surrounding intact terrain.” Steep slopes thus do not necessarily equate to greater landslide hazard. Steep 
slopes are often underlain by harder rock, and are actually more stable. For example, in the Birkenfeld 
Quadrangle, many large areas of landslides form flatter terrain, especially where very old slide masses are 
highly eroded and exhibit subdued topography and low slope angles. 

Limitations of the Data and Landslide Inventory Mapping. Landslide inventory mapping is based on 
available aerial photographs and LIDAR data. Mapping is subject to interpretation or misinterpretation of 
the data, and landslides can be missed or overlooked. No field checking or verification of the mapping was 
conducted for Columbia County. Limited field checks were conducted for Clatsop County. Field checking 
tends to be time consuming and expensive and detailed geologic mapping is generally not completed as part 
of the Federal energy Regulatory Commission (FERC) permitting process. Limitations of the landslide 
inventory mapping include the following: 
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 At this level of inventory mapping, landslides were not classified by type (i.e., slump/earthflow versus 
debris flow). 

 Features of older landslide deposits are more difficult to identify because of erosion and the tendency to 
be covered with younger deposits. 

 The ages of landslides were not estimated, and landslides were not assigned to historic and pre‐historic 
categories (i.e., younger and older than 150 years). However, landslides with less‐recognizable features 
are generally interpreted to be older, and are delineated by dashed lines. 

 Landslides were not classified as “deep” or “shallow” and the depths of landslides were not estimated. 
However, where a larger, deeper slide mass was recognizable, the mass was shown by a triangular 
stippled pattern. 

 Landslide inventory/deposit mapping is NOT a map or complete inventory of locations of all past 
landslides. 

 Very small landslide deposits cannot always be identified because of the resolution of LIDAR data, scale 
of aerial photos, and forest cover. Also, some areas of landslide terrain extend over several square miles 
and extend beyond the mapping corridor. 

 The aerial photographs and LIDAR data are “snapshot” views of the existing landscape at the time of the 
photographs or generation of terrain model. New landslides may occur as the result of increased 
precipitation or changes in land use in the vicinity. 

Table 2 presents the scoring system used for the risk related to a mapped landslide hazard. Because the 
presence of mapped landslide hazard is judged to be the single most important factor in predicting the 
possibility of future landslide events, the scoring range for this criterion is set between zero and 10, where 
other factors have a range between 0 and six. The system was developed based on the relative distance of 
each stream crossing to the mapped hazard. A score of 0 represents the lowest relative hazard for a mapped 
landslide area and a score of 9 represents the highest relative hazard. 

TABLE 2 
Mapped Landslide Hazard Scoring System 

Mapped Landslide Hazard  Score 

No documented or mapped landslide hazard in the vicinity of the stream crossing  0 

Mapped areas of low landslide hazard   2 

Mapped areas of landslide topography or areas of moderate landslide hazard  5 

Areas meeting one of the following conditions: 

1. Steam crossing is in the immediate vicinity of potential Gullying/Rapid Erosion/or Debris Flow 

2. Within mapped area of inferred landslide 

3. Area shown as high landslide hazard 

8 

Adjacent to recent documented landslide or within mapped landslide area  10 

 

Slope Steepness 
An important risk factor affecting the potential for landslides is slope steepness in the general vicinity of 
each of the 13 stream crossings evaluated. For this evaluation, slope refers to the steepness of the ground, 
or the height the slope rises in a given distance. For example, if the elevation difference between the toe of 
a slope and the crest of a slope is 50 feet and the horizontal distance between the toe and crest of the slope 
is 100 feet, an average slope geometry of 50 percent exists. As a general rule, the steeper the slope, the 
more susceptible it will be to landslides. This theory has been corroborated by a number of studies, 
including one study by the Oregon Department of Forestry (ODF), which found that all debris flows in the 
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study areas were initiated on slopes greater than 40 percent steepness and most landslides (86 percent) 
were initiated where slope steepness was measured to be over 70 percent (Robison et al., 1999). 

Various land survey studies have been performed in the past for each of the 13 stream crossings evaluated. 
These studies provided contour information that CH2M HILL used to determine the character of any slopes 
located at or near each crossing. As a result, the scoring system for slope steepness presented in Table 3 was 
developed based on the general characteristics of the slopes at each crossing and previous experience 
regarding the stability of various slopes comprising materials native to the region. A score of 0 represents 
the lowest relative hazard regarding slope steepness and a score of 6 represents the highest relative hazard. 

TABLE 3 
Slope Steepness Scoring System 

Slope Steepness 
(Percent)  Score 

Less than 10  0 

10 to 20  2 

20 to 30  3 

30 to 40  4 

40 to 50  5 

Greater than 50  6 

 

Landform 
The shape of slopes, referred to as landform, has an impact on the potential for landslides and debris flows. 
Sharply convergent (concave) slopes tend to develop thicker soil deposits and are locations where drainage 
is concentrated (Dietrich and Dunne, 1978). Many studies report that convergent slope locations have 
higher landslide hazard than straight (planar) and divergent (convex) landforms (Tsukamoto et al., 1982; 
Reneau and Dietrich, 1987; Benda and Cundy, 1990; May, 1998; Millard, 1999). While landslides and debris 
flows do occur on slopes with no apparent distinctive landform, convergent landforms tend to have a higher 
landslide occurrence in western North America (Hofmeister, 2002). Table 4 presents the scoring system used 
for landform. The system was developed based on the general shape of slopes at the location of each 
stream crossing. A score of 1 represents the lowest relative hazard regarding geology and a score of 5 
represents the highest relative hazard. 

TABLE 4 
Landform Scoring System 

Landform  Score* 

Divergent (convex) shape of slopes at stream crossing  1 

Straight (planar) shape of slopes at stream crossing  3 

Convergent (concave) shape of slopes at stream crossing  5 

*A score of zero (0) will be applied when there are no slopes or slopes of less than 
10 percent steepness in the vicinity of the steam crossing. 

Geology 
The geology of Oregon is complex and varies widely across the state. Much of this variation can be 
attributed to the offshore Cascadia Subduction Zone, which is where the Juan de Fuca Plate is being actively 
subducted beneath the western margin of the North American Plate. The ongoing subduction has created 
accretionary wedges, fore‐arc sediment basins, uplift of the Oregon Coast Range, and a seismically active 
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area with numerous faults, volcanoes, mountains, and valleys (Orr et al., 1992). The geology exclusive to 
each stream crossing site can have a large impact on the landslide and debris flow hazard. The following 
sources were used to identify the mapped geology for each of the 13 stream crossings evaluated: 

 Oil and Gas Investigation of the Astoria Basin, Clatsop and Northwest Tillamook Counties, Northwest 
Oregon (Niem and Niem, 1985) 

 Oregon Geologic Data Compilation (OGDC) Release 5. OGDC‐5. (DOGAMI, 2009). 

Table 5 presents the scoring system used for geology. The system was developed based on the established 
characteristics of geologic formations mapped at each stream crossing. A score of 1 represents the lowest 
relative hazard regarding geology and a score of 5 represents the highest relative hazard. 

TABLE 5 
Geology Scoring System 

Geology  Score 

Geology mapped at stream crossing known to not be susceptible to landsliding hazard (i.e., intact rock)  1 

Geology mapped at stream crossing unknown or inconclusive regarding susceptibility to landsliding hazard  3 

Geology mapped at stream crossing known to be susceptible to landsliding hazard  5 

 

Land Use 
Impacts from human activity can have an adverse effect on the stability of slopes. For this landslide risk 
assessment, the primary land use activity that could potentially affect the stability of slopes at the 13 stream 
crossing evaluated is logging and the removal of vegetation at or near each location. Most evidence suggests 
that the more vegetation present at a site, the lower its susceptibility to landslides. Both vegetative type and 
cover can significantly impact the potential for landslides (Hofmeister, 2002). Therefore, aerial photographs 
were studied in order to identify the stream crossings that are located in areas in proximity to timber 
harvesting and clearcutting activities. Table 6 presents the scoring system used for land use. A score of 1 
represents the lowest relative hazard regarding land use and a score of 3 represents the highest relative 
hazard. 

TABLE 6 
Land Use Scoring Assessment 

Land Use  Score 

No evidence of timber harvesting or clearcutting activities in vicinity of the stream crossing  1 

Evidence of timber harvesting or clearcutting activities in vicinity of the stream crossing  3 

 

Scour Potential 
Separate analyses were performed to evaluate the potential for scour at the 13 stream crossings. These 
analyses used characteristics such as stream segment slope, channel confinement, and entrenchment. 
Stream slope (gradient) at proposed Pipeline crossings were determined from field reconnaissance surveys. 
Where field reconnaissance surveys were not conducted, channel gradient was determined from 1:24,000 
U.S. Geological Survey (USGS) topographic maps by measuring the distance between two contour lines 
encompassing the Pipeline crossing or by using Oregon 10‐meter Digital Elevation Model elevations. Channel 
confinement was determined by measuring the valley width or floodplain (distance between contour lines 
on either side of the channel based on 1:24,000 USGS topographic map) and comparing it to the channel 
width (bankfull width). 
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After determining channel gradient, channel confinement, and valley width at the Pipeline crossing, streams 
were grouped into categories based on their similarities and channel characteristics. Streams with specific 
similarities are expected to have similar responses to disturbance or are predisposed to specific conditions. 
These responses or conditions are based in part on the Washington Department of Natural Resources 
(WDNR) Watershed Assessment Methodology (1994) Channel Response Matrix. In addition, the Rosgen 
channel type (Rosgen, 1996) collected during field reconnaissance surveys was used to verify and support 
WDNR Channel Response Matrix characteristics. Table 7 presents a summary of the categories the stream 
crossings were grouped into and the associated scoring system used for scour potential. A score of 1 
represents the lowest relative hazard regarding scour potential and a score of 5 represents the highest 
relative hazard. 

TABLE 7 
Scour Potential Scoring System 

Scour Potential  Score 

None or Slight  1 

Moderate  2 

Moderate/Severe  3 

Severe  4 

Severe (Mass‐Wasting Dominated)  5 

 

Channel Migration 
Channel migration can have an adverse effect on stability of slopes if the stream channel erodes into the toe 
or base of a slope. As with scour potential, separate analyses were performed to determine the potential for 
channel migration at the proposed stream crossings. The analyses considered the valley width, channel 
width, and the gradient of each stream in order to determine the potential for channel migration. Table 8 
presents a summary of the scoring system used for channel migration as it relates to landslide hazard. A 
score of 0 represents the lowest relative hazard regarding channel migration and a score of 3 represents the 
highest relative hazard. 

TABLE 8 
Channel Migration Scoring Assessment 

Channel Migration  Score 

Minimal bank erosion or channel migration potential  0 

Bank erosion and channel migration  3 

 

Summary 
A total of seven risk factors that have varying levels of influence on landslide hazard were evaluated for each 
stream crossing. As shown by the scoring systems presented in Tables 2 through 8, mapped landslide hazard 
has been determined to be the most critical of the seven risk factors. However, each risk factor does impact 
the landslide hazard at each of the 13 stream crossings. Landslides often have several causes, some of which 
are listed above, but only one trigger (Varnes, 1978). A trigger is an external stimulus such as intense rainfall 
or a seismic event, and the hazard associated with these triggers is considered to be relatively equal across 
all of the proposed stream crossings. 

Stream Crossings 
This section summarizes the evaluation of the landslide hazard at each of the 13 stream crossings. A score 
for each landslide hazard risk factor is presented with a justification for that score. A sum of each risk factor 
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score for a stream crossing is presented as the total score in order to quantify the relative landslide hazard 
at that specific stream crossing. 

Barrett Slough (S5BCL064) 
The Barrett Slough (stream ID S5BCL064) crossing is located at MP 4.4 along the Pipeline alignment in an 
alluvial valley created by the Lewis and Clark River approximately 2 miles south of the confluence of the 
Lewis and Clark River and Youngs Bay.  

The width and depth of the slough channel at the crossing are approximately 12 and less than 3 feet, 
respectively. Table 9 presents a score value and justification for each risk factor evaluated for this crossing. 
Stream crossing Figure 6A‐5 presents an aerial view and cross‐section of the crossing. 

TABLE 9 
Scoring Assessment—Barrett Slough (S5BCL064)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  0  No documented or mapped landslide hazard in vicinity of crossing. 

Slope Steepness  0  Stream located in alluvial valley where topography is primarily flat. Slope geometry 
approximately equal to 0. 

Landform  0  No slopes adjacent to stream crossing. 

Geology  3  Geology at crossing mapped to be quaternary alluvium (Qal) consisting of unconsolidated flood 
plain deposits of clay, silt, sand, and basalt gravel (Niem and Niem, 1985). 

Land Use  1  Land use primarily consists of agriculture. Stream setting is an alluvial valley with sporadic trees. 
No timber harvesting in general vicinity due to stream location. 

Scour Potential  1  Analysis results show none or slight scour potential.  

Channel Migration  3  Analysis results show bank erosion and channel migration potential. 

Total Score  8   

 

Heckard Creek (S1BCL001) 
The Heckard Creek (stream ID S1BCL001) crossing is located at MP 7.9 for the main Pipeline alignment in the 
foothills along the western flank of the Oregon Coast Range in a forested setting.  

The width and depth of the creek channel at the crossing are approximately 10 and 3 feet, respectively. 
Table 10 presents a score value and justification for each risk factor evaluated for this crossing. Figure 6A‐8 
presents an aerial view and cross‐section of the stream crossing. 

TABLE 10 
Scoring Assessment—Tributary of Heckard Creek (S1BCL001)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  5  Landslide topography mapped at crossing location (SLIDO‐2). 

Slope Steepness  2  Stream crossing located in foothills along western flank of Coast Range. Average slope geometry 
of slope located south of crossing approximately equal to 15 to 20 percent. 

Landform  3  General shape of slopes located at crossing is planar. 

Geology  1  Geology at crossing mapped to be Smuggler Cove Formation (Tsc2), which consists primarily of 
thick‐bedded bioturbated tuffaceous claystone and siltstone (Niem and Niem, 1985). 

Land Use  3  Evident that predominant land use activity in the general vicinity of the crossing is timber 
harvesting. 

Scour Potential  1  Analysis results show a slight potential for scour.  

Channel Migration  3  Analysis results show bank erosion and channel migration potential. 
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TABLE 10 
Scoring Assessment—Tributary of Heckard Creek (S1BCL001)

Risk Factor  Score  Justification 

Total Score  18   

 

Alder Creek (S2BCL008B) 
The Alder Creek (stream ID S2BCL008B) crossing is located at MP 31.4 of the Pipeline alignment in the 
Oregon Coast Range in a forested setting approximate 1 mile east‐northeast from Camp 18 and 
US Highway 26.  

The width and depth of the creek channel at the crossing are approximately 13 and 4 feet, respectively. 
Table 11 presents a score value and justification for each risk factor evaluated for this crossing. Figure 6A‐10 
presents an aerial view and cross‐section of the stream crossing. 

TABLE 11 
Scoring Assessment—Alder Creek (S2BCL008B)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  8  Stream is near potential gullying/rapid erosion location. Crossing location is also in area 
mapped to have mass movement topography (Beaulieu, 1972b). 

Slope Steepness  4  Stream crossing located in Oregon Coast Range. Average slope geometry of slope located 
south of crossing approximately equal to 30 to 40 percent. 

Landform  1  General shape of steeper slopes at stream crossing is divergent. 

Geology  1  Geology at crossing mapped to be either Sager Creek Formation (Tg) or Keasey Formation (Tkj). 
Sager Creek Formation primarily consists of well‐laminated micaceous and carbonaceous 
mudstone. Keasey Formation primarily consists of thin‐bedded to laminated tuffaceous to 
glauconitic mudstone (Niem and Niem, 1985). 

Land Use  3  Evident that predominant land use activity in the general vicinity of the crossing is timber 
harvesting. Clearcut located adjacent to stream crossing. 

Scour Potential  3  Analysis results show a moderately severe potential for scour.  

Channel Migration  0  Analysis results show no or minimal potential for bank erosion or channel migration. 

Total Score  20   

 

North Fork Wolf Creek (S6BCO002) 
The North Fork Wolf Creek (stream ID S6BCO002) crossing is located at MP 47.6 along the Pipeline in the 
Oregon Coast Range in a forested setting approximately 1,200 feet north of US Highway 26 about three‐
quarters of a mile west of the intersection with North Fork Wolf Creek Road. 

The width and depth of the creek channel at the crossing are approximately 35 and 5 feet, respectively. 
Table 12 presents a score value and justification for each risk factor evaluated for the crossing. Figure 6A‐14 
presents an aerial view and cross‐section of the stream crossing. 



LANDSLIDE AND DEBRIS FLOW: RELATIVE RISK ASSESSMENT FOR THE BIDIRECTIONAL PROJECT PIPELINE 

 11 

TABLE 12 
Scoring Assessment—North Fork Wolf Creek (S6BCO002)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  8  Stream is near potential gullying/rapid erosion location. Crossing location is also adjacent to 
area mapped as landslide topography (CH2M HILL, 2013), potential rapidly moving landslide 
(Hofmeister, 2002). 

Slope Steepness  5  Stream crossing located in Oregon Coast Range. Geometry of slopes adjacent to crossing 
ranges from 40 to 50 percent on south side of creek and between 20 and 30 percent on north 
side of creek. 

Landform  3  General shape of slopes located at crossing is planar. 

Geology  5  Geology consists of marine sedimentary rock. Deep landslides are uncommon in this geology, 
but shallow landslides are known to occur. 

Land Use  3  Evidence of clearcutting activities northeast of the stream crossing. 

Scour Potential  2  Analysis results show a slight to moderate potential for scour at the stream crossing. 

Channel Migration  0  Minimal bank erosion or channel migration potential. 

Total Score  26   

 

Clear Creek (S3BCO012) 
The Clear Creek (stream ID S3BCO012) crossing is located at MP 50.5 along the Pipeline alignment in the 
Oregon Coast Range in a forested setting approximately 2 miles north of US Highway 26 about 2 miles west 
of Timber Road. The width of the creek channel at the crossing is approximately 30 feet and the depth of the 
creek is unknown. Table 13 presents a score value and justification for each risk factor evaluated for the 
crossing. Figure 6A‐15 presents an aerial view and cross‐section of the stream crossing. 

TABLE 13 
Scoring Assessment—Clear Creek (S3BCO012)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  2  No documented or mapped landslide hazard at crossing, but Potential Rapidly Moving 
Landslide located northeast of crossing locations (Hofmeister, 2002). 

Slope Steepness  3  Slope ranges between 20 and 30 percent with steeper slopes located northeast of stream 
crossing. 

Landform  1  Slopes on either side of stream crossing are slightly divergent. 

Geology  3  Geology at crossing mapped to Marine Sedimentary Rock consisting of sandstone – 
specifically Cowlitz Formation, Clark and Wilson Sandstone Member (Tccw) (DOGAMI, 2009).

Land Use  3  Evidence of clearcutting activities east of the stream crossing. 

Scour Potential  3  Analysis results show a moderate to severe potential for scour. 

Channel Migration  0  Analysis results show minimal potential for bank erosion and channel migration. 

Total Score  15   

 

Cedar Creek (S3BCO107) 
The Cedar Creek (stream ID S3BCO107) crossing is located at MP 55.7 of the Pipeline alignment in the 
Oregon Coast Range in a forested setting approximately 1 mile west of the Vernonia Airfield and 
approximately 0.15 mile southwest of Koster Road. 
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The width and depth of the creek channel at the crossing are approximately 20 and 5 feet, respectively. 
Table 14 presents a score value and justification for each risk factor evaluated for the crossing. Figure 6A‐16 
presents an aerial view and cross‐section of the stream crossing. 

TABLE 14 
Scoring Assessment—Cedar Creek (S3BCO107)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  8  Mapped landslide located south of stream crossing with small areas of rapid erosion and 
gullying potential (CH2M HILL, 2013).  

Slope Steepness  4  Creek is deeply incised with slopes immediately adjacent to the creek crossing ranging in 
steepness between 30 and 40percent. Slopes further from incised creek are flatter with typical 
slopes less than 10 percent.  

Landform  3  General shape of slopes located at crossing is planar. 

Geology  3  Geology at crossing mapped to be Keasey Formation (Tk), which primarily consists of 
tuffaceous sedimentary rocks (DOGAMI, 2009). 

Land Use  3  Evidence of clearcutting activities north of the stream crossing. 

Scour Potential  2  Analysis results show slight to moderate scour potential.  

Channel Migration  0  Minimal potential for bank erosion and channel migration potential. 

Total Score  23   

 

Clatskanie River (S99CO020) 
The Clatskanie River (stream ID S99CO020) crossing is located at MP 70.7 of the main Pipeline alignment on 
the east side of the Oregon Coast Range. The crossing is in a forested area approximate 0.1 mile west of 
Schaffer Road, 2 miles north of its intersection with Pittsburg Road, and about 10 miles west of the Columbia 
River. 

The width of the creek channel is estimated to be approximately 20 and the depth of the creek is expected 
to range between 2 feet and 7 feet for the majority of the year. Table 15 presents a score value and 
justification for each risk factor evaluated for the crossing. Figure 6A‐19 presents an aerial view and cross‐
section of the stream crossing. 

TABLE 15 
Scoring Assessment—Clatskanie River (S39CLI001)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  8  Mapped landslide located immediately west of stream crossing with small areas of rapid erosion 
and gullying potential (CH2M HILL, 2013).  

Slope Steepness  4  Geometry of slopes adjacent to crossing generally range from 25 to 35 percent. 

Landform  3  General shape of slopes located at crossing is planar. 

Geology  5  Geology at crossing mapped Scappoose Formation (Ts) consisting of sandstone (DOGAMI, 2009). 
However, it is believe that shallow deposits of recent quaternary alluvium (Qal) overly the 
sandstone at this crossing location (CH2M HILL, 2013).  

Land Use  3  The stream crossing is immediately east of a clearcut.  

Scour Potential  1  Analysis results show none to slight scour potential.  

Channel Migration  0  Minimal potential for bank erosion and channel migration potential. 

Total Score  24   
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Little Clatskanie River (S5BCO001) 
The Little Clatskanie River (stream ID S5BCO001) crossing is located at MP 71.8 of the Pipeline alignment in 
the Oregon Coast Range, approximately 0.2 miles east of Janshaw Road. 

The width and depth of the creek channel at the time of a site visit were less than 10 and less than 2 feet, 
respectively. Table 16 presents a score value and justification for each risk factor evaluated for the crossing. 
Figure 6A‐20 presents an aerial view and cross‐section of the stream crossing. 

TABLE 16 
Scoring Assessment—Little Clatskanie River (S5BCO001)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  8  Mapped landslide located west of stream crossing with potential for rapid erosion and/or 
gullying at stream crossing (CH2M HILL, 2013).  

Slope Steepness  2  Geometry of slopes adjacent to crossing ranges from 10 to 20 percent. 

Landform  3  General shape of slopes located at crossing is planar. 

Geology  1  Geology at crossing mapped Columbia River Basalt Group (Tcr) consisting of basalt rock 
(DOGAMI, 2009). However, it is believe that shallow deposits of recent quaternary alluvium 
(Qal) overly the basalt at this crossing location (CH2M HILL, 2013). 

Land Use  3  The stream crossing is immediately west of a clearcut.  

Scour Potential  3  Analysis results show moderate to severe scour potential. 

Channel Migration  0  Minimal potential for bank erosion and channel migration potential. 

Total Score  20   

 

Milton Creek (S3BCO010) 
The Milton Creek (stream ID S3BCO010) crossing is located at MP 73.0 of the Pipeline alignment in the 
Oregon Coast Range approximately 0.1 mile east of S Canaan Road. 

At the time of the field visit to evaluate the stream characteristics, the width and depth of the creek channel 
at the crossing were approximately 10 and less than 2 feet, respectively. Table 17 presents a score value and 
justification for each risk factor evaluated for the crossing. Figure 6A‐21 presents an aerial view and cross‐
section of the stream crossing. 

TABLE 17 
Scoring Assessment—Milton Creek (S3BCO010)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  8  Mapped potential for rapid erosion and/or gullying at stream crossing (CH2M HILL, 2013). 

Slope Steepness  4  Geometry of slopes adjacent to crossing generally range from 25 to 35 percent. 

Landform  1  Slopes on either side of stream crossing are slightly divergent. 

Geology  1  Geology at crossing mapped Columbia River Basalt Group (Tcr) consisting of basalt rock 
(DOGAMI, 2009). However, it is believe that shallow deposits of recent quaternary alluvium 
(Qal) overly the basalt at this crossing location (CH2M HILL, 2013). 

Land Use  1  No evidence of timber harvesting or clearcutting activities in vicinity of the stream crossing. 

Scour Potential  3  Analysis results show moderate to severe scour potential. 

Channel Migration  0  Minimal potential for bank erosion and channel migration potential. 

Total Score  18   
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Milton Creek (S6BCO001) 
The Milton Creek (stream ID S6BCO001) crossing is located at MP 74.9 of the Pipeline alignment in the 
Oregon Coast Range. The crossing is approximately 0.2 mile south of Pinkney Road. 

At the time of the field visit to evaluate the stream characteristics, the width of the creek channel at the 
crossing was approximately 20 feet. No information was obtained relative to the depth of the creek channel. 
Table 18 presents a score value and justification for each risk factor evaluated for the crossing. Figure 6A‐22 
presents an aerial view and cross‐section of the stream crossing. 

TABLE 18 
Scoring Assessment—Milton Creek (S6BCO001)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  5  Mapped landslide hazards both north and south of crossing location with potential for gullying 
and/or rapid erosion upstream and downstream of crossing, but not directly at crossing 
location.  

Slope Steepness  5  Geometry of slopes adjacent to crossing generally range from 40 to 50 percent east of the 
stream crossing and less than 20 percent west of the stream crossing. 

Landform  1  Slopes on either side of stream crossing are divergent. 

Geology  5  Geology at crossing mapped to be Scappoose Formation, Oligocene Sediment (Tos) which 
primarily consists of sandstone (DOGAMI, 2009). However, it is believe that shallow deposits of 
recent quaternary alluvium (Qal) overly the sandstone at this crossing location (CH2M HILL, 
2013). 

Land Use  3  The stream crossing is west of a clearcut area.  

Scour Potential  3  No data are available for the relative scour potential at the crossing. Therefore, a medium score 
of 3 is used.  

Channel Migration  0  Minimal potential for bank erosion and channel migration potential. 

Total Score  22   

 

Merrill Creek (S3BCO017) 
The Merrill Creek (stream ID S3BCO017) crossing is located at MP 76.4 of the Pipeline alignment in the 
foothills of the Oregon Coast Range, approximately 1.1 miles due south of the intersection of Hawks Run 
Lane and Canaan Road. 

At the time of the field visit to evaluate the stream characteristics, the full width of the stream channel was 
noted at 35 feet but no information was recorded on the width or depth of the stream. Table 19 presents a 
score value and justification for each risk factor evaluated for the crossing. Figure 6A‐23 presents an aerial 
view and cross‐section of the stream crossing. 
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TABLE 19 
Scoring Assessment—Merrill Creek (S3BCO017)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  8  Mapped landslide hazards in the vicinity, but not directly at the crossing location. Potential for 
gullying and/or rapid erosion in the vicinity of the crossing location.  

Slope Steepness  3  Geometry of slopes adjacent to crossing generally range from 20 to 30 percent east of the 
stream crossing and less than 20 percent west of the stream crossing. 

Landform  5  Slope to the east of the crossing is divergent and the slope to the west of the crossing is 
convergent. 

Geology  1  Geology at crossing mapped Columbia River Basalt Group (Tcr) consisting of basalt rock 
(DOGAMI, 2009).  

Land Use  1  No evidence of recent timber harvesting or clearcutting in the vicinity of the stream crossing. 

Scour Potential  2  Analysis results show slight to moderate scour potential.  

Channel Migration  0  Minimal potential for bank erosion and channel migration potential. 

Total Score  20   

 

Tributary of Merrill Creek (S3BCO122) 
The Tributary of Merrill Creek (stream ID S3BCO122) crossing is located at MP 78.4 of the Pipeline alignment 
in the foothills of the Oregon Coast Range, approximately 0.8 mile south of the terminus of Hills Haven 
Avenue. 

At the time of the field visit to evaluate the stream characteristics, the width of the creek channel at the 
crossing was approximately 10 feet. No information was obtained relative to the depth of the stream. Table 
20 presents a score value and justification for each risk factor evaluated for the crossing. Figure 6A‐24 
presents an aerial view and cross‐section of the stream crossing. 

TABLE 20 
Scoring Assessment—Tributary of Merrill Creek (S3BCO122)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  8  Both sides of stream crossing are shows as landslide topography. Multiple small areas where 
there is a potential for gullying and/or rapid erosion are located in the vicinity of the crossing 
location.  

Slope Steepness  4  Geometry of slopes adjacent to crossing ranges from 30 to 40 percent. 

Landform  3  Slope to the east of the crossing is divergent and the slope to the west of the crossing is planar. 

Geology  5  Geology at crossing mapped Scappoose Formation (Ts) consisting of sandstone (DOGAMI, 
2009). However, it is believe that shallow deposits of recent quaternary alluvium (Qal) overly 
the sandstone at this crossing location (CH2M HILL, 2013).  

Land Use  1  No evidence of recent timber harvesting or clearcutting in the vicinity of the stream crossing. 

Scour Potential  2  Analysis results show slight to moderate scour potential.  

Channel Migration  0  Minimal potential for bank erosion and channel migration potential. 

Total Score  23   

 

Deer Island Slough (S99CO011) 
The Deer Island Slough (stream ID S99CO011) crossing is located at MP 81.6 of the Pipeline alignment at the 
edge of the Coast Range in the Willamette Valley ecoregion. The crossing is immediately adjacent to the 
Columbia River and is bordered on both sides by open areas.  
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The proposed Pipeline alignment is along a flood control levee that also serves as an access road, called Dike 
Road, to Deer Island. The slough flows under Dike Road via culverts. The planned location for the Pipeline 
would be along the toe of the existing levee, above the culverts that carry water of the Deer Island Slough. 
Therefore, the proposed location of the Pipeline would not have any impacts to the landslide potential at 
this crossing. However, an assessment of the potential hazard is included to evaluate the potential hazard at 
the crossing in the unlikely event that the location of the Pipeline is modified.  

At the time of the field visit to evaluate the stream characteristics, the width of the creek channel at the 
crossing was approximately 38 feet. No information was obtained relative to the depth of the stream. Table 
21 presents a score value and justification for each risk factor evaluated for the crossing. Figure 6A‐25 
presents an aerial view and cross‐section of the stream crossing. 

TABLE 21 
Scoring Assessment—Deer Island Slough (S99CO011)

Risk Factor  Score  Justification 

Mapped Landslide Hazard  0  No documented or mapped landslide hazard in vicinity of crossing. 

Slope Steepness  0  Stream located in alluvial valley where topography is primarily flat. Slope geometry 
approximately equal to 0. 

Landform  0  Slopes adjacent to stream crossing are less than 10 percent.  

Geology  5  Geology at crossing mapped to be artificial fill (af), which makes up the Dike Road. The 
material around the dike road is mapped as Alluvium (Qa) (DOGAMI, 2009). 

Land Use  1  No timber harvesting in general vicinity because of stream location. 

Scour Potential  3  Analysis results show moderate to severe scour potential.  

Channel Migration  3  Analysis results show bank erosion and channel migration potential. 

Total Score  12   

 

Summary of Landslide Risk Assessment 
The systematic assessment methodology described in this technical memorandum resulted in the 
quantification of relative landslide hazard at each of the 13 selected Pipeline stream crossings. Table 22 
presents the range of total score values relative to the landslide hazard. 

TABLE 22 
Relative Landslide Hazard 

Total Score  Relative Landslide Hazard 

10 or less  Very Low 

11 to 15  Low 

16 to 20  Moderate 

21 to 25  High 

25 and greater  Very High 

 

Table 23 presents a summary of the scores for each risk factor applied to each of the 13 selected stream 
crossings, as well as the total score and corresponding relative landslide hazard. 
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TABLE 23 
Landslide Risk Assessment Summary 

Waterbody  Stream ID 

Mapped 
Landslide 
Hazard 

Slope 
Steepness Landform Geology

Land 
Use 

Scour 
Potential 

Channel 
Migration 

Total 
Score

Relative 
Landslide 
Hazard 

Barrett Slough  S5BCL064  0  0  3  0  1  1  3  8  Very Low 

Heckard Creek  S1BCL001  5  2  3  1  3  1  3  18  Moderate 

Alder Creek  S2BCL008B  8  4  1  1  3  3  0  20  Moderate 

North Fork Wolf Creek  S6BCO002  8  5  3  5  3  2  0  26  Very High 

Clear Creek  S3BCO012  2  3  1  3  3  3  0  15  Low 

Cedar Creek  S3BCO107  8  4  3  3  3  2  0  23  High 

Clatskanie River  S99CO020  8  4  3  5  3  1  0  24  High 

Little Clatskanie River  S5BCO001  8  2  3  1  3  3  0  20  Moderate 

Milton Creek  S3BCO010  8  4  1  1  1  3  0  18  Moderate 

Milton Creek  S3BCO001  5  5  1  5  3  3  0  22  High 

Merrill Creek  S3BCO017  8  3  5  1  1  2  0  20  Moderate 

Tributary of Merrill Creek  S3BCO122  8  4  3  5  1  2  0  23  High 

Deer Island Slough  S99CO011  0  0  0  5  1  3  3  12  Low 

ID = identification. 

Limitations 
This memorandum has been prepared for the exclusive use of LNG Development Company, LLC, and the 
Oregon Pipeline Company, LLC, and CH2M HILL, for application to the specific stream crossings described 
along the Oregon Pipeline Project in Clatsop and Columbia counties, Oregon. It has been prepared in 
accordance with generally accepted geotechnical engineering practice. No other warranty, express or 
implied, is made. 

The geologic information contained in this memorandum is from published geology and geologic hazard 
maps. Data related to ground surface topography are from various sources that include in order of 
decreasing accuracy and detail, field surveys, aerial photography, and 1:24,000 USGS topographic maps. 
Information on land use is based on aerial photographs available at the time of this assessment and 
observations made during field reconnaissance of sites where access to stream crossings could be obtained. 
The interpretations and recommendations contained in this memorandum are based on limited data and 
should be considered preliminary. Site‐specific information for each Pipeline stream crossing should be 
collected. CH2M HILL is not responsible for any claims, damages, or liability associated with interpretation of 
subsurface data or for reuse of subsurface data, without CH2M HILL’s express written authorization. 
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Table H-1 
 

Other Special Status Species for Oregon LNG Project 

Species a Status b Habitat Impacts  Mitigation 

Plants 

Bradshaw’s desert 
parsley 

Lomatium bradshawii 

F-E 
OR-E 
OCS 
WA-E 

Range extends from western Washington south through the 
Willamette Valley.  Historically found in lowland Deschampsia 
cespitosa prairies with heavy clay soils; especially Bashaw soils.  
Also in wetland depressions, grassy swales, and along seasonally 
wet waterways and flooded prairie lowlands.  Unlikely to occur in 
project area. 

Associated plant species include Deschampsia caespitosa, Juncus 
tenuis, Carex stipata, Carex uniLateralis, Poa pratensis, Hordeum 
brachyantherum, Perideridia sp., Juncus sp. 

If present in the right-of-way, these plants would 
be disturbed and potentially lost to vegetation 
clearing and ground disturbing activities.  
However, most of the pipeline would be routed 
through previously disturbed industrial forest or 
agricultural areas that likely preclude these plant 
species. 

Following construction, the construction 
right-of-way would be reseeded with a 
native seed mix developed in consultation 
with state resource agencies.  Oregon 
LNG would segregate top soil to preserve 
seed bank according to its Plan and 
Procedures. 

A botanist would be available during 
construction activities involving vegetation 
removal and soil disturbance to ensure no 
rare plants are lost. 

Wayside aster 

Eucephalus vialis 
OR-T 

OCS 

Many of the 100 known populations occur in disturbed areas 
(ODFW, 2006).  Found in second growth and old-growth Douglas fir 
forests, mixed coniferous/hardwood forest openings, along shaded 
roadsides, in residential areas, and on prairie balds. 

White rock larkspur 

Delphinium 
leucophaeum 

OR-E 
OCS 
WA-E 

Only 17 known occurrences in Oregon (OSU, 2008).  Historically 
occurred in upland prairies.  Due to habitat loss, species is found in 
remnant habitat patches, along dry roadsides, dry roadside ditches, 
open fields, dry hillsides, meadow and grassland.  Also, some 
occurrences on the edge of oak woodlands. 

Invertebrates 

Haddock’s 
rhyacophilan 
caddisfly 

Rhyacophila 
haddocki 

F-SOC 
OCS 

Requires cool, clear streams with coarse sediment and little silt. Waterbody crossings would temporary disturb 
substrate and cause turbidity that could inhibit 
the growth and survival of aquatic insects. 

Following construction, stream substrate is 
expected to return to preconstruction conditions. 

Oregon LNG would use HDD to cross 
certain waterbodies, which would avoid 
disturbance to aquatic insects.  
Compliance with Oregon LNG’s Plan and 
Procedures would limit turbidity during 
open cut waterbody crossings. 

Roth’s blind ground 
beetle 

Pterostichus rothi 

F-SOC 
OCS 

Requires cool, moist, closed-canopy conifer forests with deep, well-
drained soils.  Lives within soil but requires coarse woody debris for 
refugia. 

Pipeline construction in conifer forests may 
result in the loss of ground dwelling insects. 

Oregon LNG selected a pipeline route to 
avoid intact forest habitats to the extent 
possible. 

Cleared areas would be replanted to 
prevent non-native colonization. 

Where possible, downed woody debris 
would be left when clearing right-of-way. 

Willamette floater  
(freshwater mussel) 
Anodonta 
wahlametensis 

OCS 
WA-SC 

Occurs in lakes, slow-moving rivers, streams and sloughs.  
Substrate is either mud or sand.  Uses waters with low gradient, 
especially waterways in coastal areas.  As with most mussels, this 
species requires specific species of native fish to fulfill portions of its 
larval life history. 

In-water excavation and dewatering associated 
with waterbody crossings could result in the loss 
of freshwater mussels if they are present in the 
substrate. 

Following construction, stream substrate is 
expected to return to preconstruction conditions. 

Oregon LNG would use HDD to cross 
certain waterbodies, which would avoid 
impact on freshwater mussels.  At open cut 
crossings, Oregon LNG would salvage 
aquatic species present in dewatered area, 
which includes freshwater mussels. 
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Table H-1 
 

Other Special Status Species for Oregon LNG Project 

Species a Status b Habitat Impacts  Mitigation 

Fish 

Pacific lamprey  

Entosphenus 
tridentatus 

F-SOC 
OR-SV 
OCS 

Feed and grow in the ocean, then return to freshwater rivers for 
spawning and early development.  Requires fine gravel beds for 
spawning and cool clean water for development within river systems. 

In-water excavation and dewatering associated 
with waterbody crossings could result in the loss 
of lamprey if they are present in the substrate. 

Following construction stream substrate is 
expected to return to preconstruction conditions. 

Oregon LNG would use HDD to cross 
certain waterbodies, which would also 
benefit lamprey.  At open cut crossings, 
Oregon LNG would salvage aquatic 
species present in dewatered area, which 
includes lamprey – to the extent feasible. 

Compensatory mitigation for the Youngs 
Bay estuarine enhancements and fish 
barrier removal would benefit Pacific 
lamprey. 

River lamprey 

Lampetra ayresii  
F-SOC 
WA-C 

Riffle and side channel habitats are important for spawning and for 
ammocoete rearing.  Lamprey ammocoetes colonize areas with soft 
substrate and good water quality.  Adults feed in nearshore marine 
and estuarine habitat. 

Waterbody crossings in Cowlitz County may 
support river lamprey.  In-water excavation and 
dewatering associated with waterbody crossings 
could result in the loss of ammocoetes buried in 
the sediment. 

Following construction stream substrate is 
expected to return to preconstruction conditions. 

At open cut crossings, Oregon LNG would 
salvage aquatic species present in 
dewatered area, which includes lamprey – 
to the extent feasible. 

Coastal cutthroat  

Oncorhynchus clarki 
clarki 

F-SOC 
OR-SV 

Utilize a wide variety of habitat types during their complex life cycle.  
Spawn in small tributary streams and utilize slow flowing backwater 
areas, low velocity pools, and side channels for rearing of young.  
Large woody debris, instream structures and vegetation are 
important for protection while in freshwater.  Clean gravel is needed 
for spawning and rearing. 

Coastal cutthroat are documented as occurring 
in 10 streams to be crossed by the project, 
although their presence is assumed in all other 
fish bearing streams that would be crossed.  
Waterbody crossings would temporarily displace 
cutthroat due to inwater work and increased 
turbidity.  Direct mortality may occur if fish are 
trapped in the dewatered area at open cut 
crossings.  

Oregon LNG would cross certain 
waterbodies using HDD which would avoid 
impacts on coastal cutthroat.  At open cut 
crossings, Oregon LNG would salvage fish 
present in dewatered area. 

Compensatory mitigation for the Youngs 
Bay estuarine enhancements and fish 
barrier removal would benefit Coastal 
cutthroat. 

Erosion control measures would minimize 
turbidity during construction. 

Amphibians and Reptiles 

Western toad 

Bufo boreas 
WA-C Found in a variety of habitats, including slow moving rivers and 

streams; wetlands; near ponds and lakes; and in woodlands, 
grasslands and forests.  Elevation range extends from sea level to 
above the tree-line.  Main factor for selecting habitat is proximity to 
water for breeding.  Requires sun exposed shallows with little to no 
vegetation for egg laying and tadpole rearing habitat.  Unlikely to 
occur in project area. 

Waterbody and wetland crossings could 
temporarily displace or result in the mortality of 
toads and frogs. 

Following construction stream and riparian 
habitat is expected to return to preconstruction 
conditions. 

 

The pipeline route would avoid 
waterbodies and wetlands to the extent 
possible.  In particular, the route would 
avoid wetlands with standing water 
preferred by amphibians.  

Oregon LNG would cross certain 
waterbodies using HDD which would avoid 
impacts on amphibians. 

At open cut crossings, Oregon LNG would 
salvage aquatic species, including 
amphibians, from the dewater area. 

Whenever possible, downed logs would be 

Coastal tailed frog 

Ascaphus truei 
OR-SV 
OCS 

Limited to cold, clear, fast-flowing streams that contain water year 
round; typically in conifer forests, but some populations have been 
found in non-forested streams.  Adults require small boulders in the 
stream channel for egg laying.  Larvae require moss free rocks, 
which they attach themselves to in well-oxygenated stream sections. 
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Table H-1 
 

Other Special Status Species for Oregon LNG Project 

Species a Status b Habitat Impacts  Mitigation 

Red-legged frog 

Rana aurora 
OCS 
OR-SV 

Undisturbed, continuously watered streams with shallow pools and 
emergent vegetation.  Also found in marshes, wet meadows and 
occasionally ponds and ephemeral pools.  Selects sites that provide 
access to forested areas. 

left or moved to the corridor/forest edge. 

Erosion control measures would minimize 
turbidity during construction. 

Foothill yellow-
legged frog 

Rana boylii 

F-SOC 
OCS 
OR-SC  

OR-SV  

Found in permanently watered, slow-flowing streams and 
backwaters and in coniferous and deciduous forests and woodlands.  
Streams typically have rocky substrate, sloping banks and 
vegetation on the stream bank. 

Columbia torrent 
salamander 

Rhyacotriton kezeri 

OR-SV 
OCS 
 

Range extends from the Chehalis River in Grays Harbor County, 
Washington, south to the Little Nestucca River, in Tillamook County, 
Oregon.  Both adults and larvae live beneath or close to moss-
covered rocks.  Found in streams that are perennial, have loose 
gravel, and are located in steep, mountainous areas within 
coniferous forests where the banks are heavily vegetated and 
shaded.  Headwater streams, springs, and seeps are often used. 

Construction in or near waterbodies and 
wetlands could result in the temporary 
displacement or loss of salamanders. 

Following construction, stream and riparian 
habitat is expected to return to preconstruction 
conditions. 

 

Oregon LNG would cross certain 
waterbodies using HDD which would avoid 
impacts on amphibians. 

At open cut crossings, Oregon LNG would 
salvage aquatic species, including 
amphibians, from the dewatered area. 

Whenever possible, downed logs would be 
left or moved to the corridor/forest edge. 

Erosion control measures would minimize 
turbidity during construction. 

Clouded salamander 

Aneides farreus 
OR-SV 
OCS 

Found in forested habitats.  Inhabits moist areas within conifer 
forests in the Coastal Range.  Often found beneath downed logs and 
vegetation.  Also commonly found in recently burned and cleared 
areas, as long as large logs are left behind.  Strongly associated 
with Douglas-fir logs. 

Southern torrent 
salamander 

Rhyacotriton 
variegatus 

F-SOC 
OR-SV 
OCS 

Range extends from the Little Nestucca River in Tillamook County, 
Oregon, south to Mendocino County, California.  Occurs in 
permanently flowing, steep, mountainous streams in moist, conifer 
forests.  Utilizes shallow sections of streams, including splash zones 
and riffles.  Requires loose gravel substrate, as larvae rear in cobble 
and gravel beds that receive stream flow. 

Western painted 
turtle 

Chrysemys picta 
bellii 

OR-SC 
OCS 

Inhabits marshy ponds, small lakes and backwaters of rivers and 
slowing moving streams.  Often selects waterways with mud 
substrate and emergent vegetation.  Requires logs, large rocks, or 
vegetation mats for basking, and bare patches of ground close to 
water to lay eggs.  Possibly occurs in project area. 

Oregon LNG would generally avoid ponds, 
lakes, or large wetlands with standing water.  
Therefore, the potential for impacts on turtles is 
low.  However, turtles could be temporary 
displaced or lost if they are present at 
waterbody or wetlands crossings. 

Oregon LNG would cross certain 
waterbodies using HDD which would avoid 
impacts on reptiles. 

At open-cut crossings, Oregon LNG would 
salvage aquatic species, including reptiles, 
from the dewater area. 

Whenever possible, downed logs would be 
left or moved to the corridor/forest edge 

Birds 

American bald eagle 

Haliaeetus 
leucocephalus 

F-SOC 
OCS 
OR-SV 
WA-S 
 

Associated with large waterbodies that support fish populations 
including rivers, lakes, and the ocean.  Area must have large trees 
that provide nesting structure.  They also require variable wintering 
habitats that support a varied food web. 

Eagles forage along the Columbia River and 
Youngs Bay near the terminal, but the terminal 
site does not contain suitable habitat structure 
for eagles.  There are four known eagle nests 
within 0.5 miles of the pipeline.  Construction 
noise may disturb eagles. 

Oregon LNG would protect active roost 
trees during construction and minimize 
activities within 0.5 miles of nests during 
breeding season. 

Oregon LNG would install three artificial 
nest platforms for every nest or nest 
platform that must be relocated. 
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Other Special Status Species for Oregon LNG Project 

Species a Status b Habitat Impacts  Mitigation 

Little willow 
flycatcher 

Empidonax traillii 
brewsteri 

F-SOC 
OR-SV 
OCS 

Inhabits scrub-shrub patches of vegetation adjacent to water for 
nesting and foraging. 

Wetland crossings may temporarily disturb 
scrub shrub wetland habitat, but vegetation is 
expected to recover following construction. 

Oregon LNG’s wetland mitigation would 
benefit passerine birds that use wetlands. 

Mammals 

California myotis 

Myotis californicus 
OR-SV 
OCS 

Inhabits a mixture of forest types using large snags for day roosts.  
Often found night roosting under bridges. 

The pipeline would avoid caves, cliffs, and 
bridges that could be used by bats as roosting 
sites.  The pipeline would also avoid late 
successional confer forest by crossing industrial 
forest or agricultural lands to the extent 
possible. 

Timber clearing within the right-of-way could 
reduce available roosting sites for bats. 

Where possible, snags would be left in the 
construction right-of-way. 

Oregon LNG’s off-site mitigation, such as 
the protection of large tracts of coastal 
forest would benefit tree roosting bats. 

Fringed myotis 

Myotis thysanodes 
F-SOC 
OR-SV 
OCS 

 

Inhabits a mixture of forest types using large snags for day roosts.  
Requires large snags and rock features for day, night, and maternity 
roosts (occasionally uses bridges).  Caves and old mines are often 
used for hibernacula. 

Hoary bat 

Lasiurus cinereus 
OR-SV 
OCS 

Inhabits a mixture of forest habitats but is often associated with late 
successional forests for roosting. 

Long legged myotis 

Myotis volans 

F-SOC 
OR-SV 
OCS 

Often associated with late successional conifer forests or other 
forested habitat with late successional components.  Uses large 
snags and hollows of trees primarily in riparian zones for day, night, 
and maternity roosts.  Occasionally found in caves and old mines.  
Forages in forest riparian and forest edge areas. 

Silver haired bat 

Lasionycteris 
noctivagans 

F-SOC 
OR-SV 
OCS 

Inhabits late-successional conifer forests where it uses large snags 
and hollows in trees for day, night, and maternity roosting.  Is 
migratory in nature. 

Townsend’s big-
eared bat 

Corynorhinus 
townsendii 

F-SOC 
WA-SC 
OR-SC 
OCS 

Inhabits caves, mines, and old buildings for day, night, and maternity 
roosts or hibernacula.  Occasionally uses hollows in trees or bridges 
for day and night roosting.  Primarily feeds on moths. 

American marten 

Martes americana 
OR-SV 
OCS 
 

Inhabits forest habitats with high density of snags and fallen logs for 
den sites and foraging.  Often associated with late-successional 
mixed conifer habitats with multi-layer stands. 

Timber clearing would reduce the quantity and 
quality of forest habitat.  Small mammals may 
be temporarily or permanently displaced due to 
the loss of habitat.  However, the pipeline would 
not cross large tracts of old forest that is 
preferred by American marten and red tree vole, 
so there would be low likelihood of encountering 
these species.   

The pipeline route would avoid high value 
conifer forests (i.e., ODFW Class I) and 
instead be routed through industrial forests 
and agricultural areas.  This would 
minimize potential effects on small 
mammals that depend on late 
successional conifer forest. 

Where possible, Oregon LNG would avoid 
removing riparian trees and snags within 
the construction right-of-way. 

Oregon LNG’s off-site mitigation, such as 
the protection of large tracts of coastal 
forest would benefit American marten and 
red tree vole. 

Red tree vole 

Arborimus 
longicaudus 

F-C  
OR-SV 
OCS 

Found in dense, moist conifer forests.  Prefers large stand size.  Has 
a highly specialized diet of Douglas-fir needles.  Nest at least 50 feet 
above ground level in highly developed conifers. 

__________ 
a Special status species that are also federally listed are addressed in section 4.1.8; OCS species that are not likely to occur in the project area are excluded. 
b OCS = Oregon Conservation Strategy species; OR-SV = ODFW Sensitive Vulnerable; OR-SC = ODFW Sensitive Critical; WA-E = Washington Endangered; WA-C = Washington Candidate; WA-S = 

Washington Sensitive; F-E = Federal Endangered Species; F-C = Federal Candidate Species; F-SOC = Federal Species of Concern 
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Appendix I2 
 

Pipeline Construction Right-of-way Cross Sections and Configuration Table 

 I2-1   

 

Milepost Start Milepost End ROW Typical a 

Woodland Loop 

1244.29 1244.46 1 

1244.46 1244.48 2 

1244.48 1244.50 Nontypical 

1244.50 1244.50 2 

1244.50 1244.95 1 

1244.95 1244.96 Nontypical 

1244.96 1245.01 2 

1245.0 1245.64 1 

1245.64 1246.02 2 

1246.02 1246.06 1 

1246.06 1246.22 2 

1246.22 1246.22 Nontypical 

1246.22 1246.28 2 

1246.28 1246.73 1 

1246.73 1246.76 2 

1246.76 1247.42 1 

1247.42 1247.45 2 

1247.45 1247.63 1 

1247.63 1247.66 2 

1247.66 1247.73 1 

1247.73 1247.74 2 

1247.74 1248.30 1 

1248.30 1248.32 2 

1248.32 1248.45 1 

1248.45 1248.73 2 

1248.73 1248.75 1 

1248.75 1248.90 Nontypical 

1248.90 1248.97 1 

1248.97 1248.97 2 

1248.97 1251.32 1 

1251.32 1251.38 2 

1251.38 1253.44 1 

1253.44 1253.50 2 

1253.50 1253.52 1 

1253.52 1253.53 2 

1253.53 1255.30 1 

1255.30 1255.32 2 

1255.32 1255.74 1 

1255.74 1255.75 Nontypical 

1255.75 1256.41 1 

1256.41 1256.42 2 

1256.42 1256.90 1 

1256.90 1256.91 2 

1256.91 1256.93 1 

1256.93 1256.94 2 

1256.94 1256.95 Nontypical 

1256.95 1257.28 2 

1257.28 1257.47 1 

1257.47 1257.48 2 

1257.48 1257.52 1 

1257.52 1257.53 Nontypical 

1257.53 1257.59 1 

1257.59 1257.70 2 

1257.70 1257.74 1 

Milepost Start Milepost End ROW Typical a 

1257.74 1257.75 Nontypical 

1257.75 1257.75 2 

1257.75 1257.77 1 

1257.77 1257.79 2 

1257.79 1258.02 1 

1258.02 1258.03 2 

1258.03 1258.05 Nontypical 

1258.05 1258.20 1 

1258.20 1258.37 2 

1258.37 1258.97 1 

1258.97 1259.00 2 

1259.00 1260.82 1 

1260.82 1260.83 2 

1260.83 1260.86 1 

1260.86 1260.88 2 

1260.88 1260.89 Nontypical 

1260.89 1260.92 2 

1260.92 1261.20 1 

1261.20 1261.21 2 

1261.21 1262.20 1 

1262.20 1262.59 Nontypical 

1262.59 1262.61 2 

1262.61 1263.12 1 

1263.12 1263.17 2 

1263.17 1263.19 1 

1263.19 1263.24 2 

1263.24 1263.25 Nontypical 

1263.25 1263.26 2 

1263.26 1265.25 1 

1265.25 1265.32 2 

1265.32 1269.06 1 

1269.06 1269.21 Nontypical 

1269.21 1269.54 1 

1269.54 1269.55 2 

1269.55 1274.00 1 

1274.00 1274.02 2 

1274.02 1274.22 1 

1274.22 1274.74 2 

1274.74 1275.67 1 

1275.67 1275.68 2 

1275.68 1275.77 1 

1275.77 1277.82 Nontypical 

1277.82 1278.16 1 

1278.16 1279.32 Nontypical 

1279.32 1279.71 1 

1279.71 1279.72 2 

1279.72 1280.15 1 

1280.15 1280.20 2 

1280.20 1280.21 Nontypical 

1280.21 1280.32 2 

1280.32 1280.34 1 

1280.34 1280.38 2 

1280.38 1280.48 1 

1280.48 1280.67 2 

1280.67 1280.76 1 
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Pipeline Construction Right-of-way Cross Sections and Configuration Table 

 I2-2   

Milepost Start Milepost End ROW Typical a 

1280.76 1280.82 2 

1280.82 1281.09 1 

1281.09 1281.13 2 

1281.13 1281.14 Nontypical 

1281.14 1281.14 2 

1281.14 1281.20 1 

1281.20 1281.20 2 

1281.20 1281.92 Nontypical 

1281.92 1282.03 2 

1282.03 1282.68 Nontypical 

1282.68 1282.87 1 

1282.87 1282.89 2 

1282.89 1282.92 1 

1282.92 1282.95 2 

1282.95 1283.12 1 

1283.12 1283.47 2 

1283.47 1284.03 1 

1284.03 1284.11 2 

1284.11 1284.25 1 

1284.25 1284.26 2 

1284.26 1284.74 1 

1284.74 1284.75 2 

1284.75 1284.92 1 

1284.92 1285.05 Nontypical 

1285.05 1285.43 1 

1285.43 1285.46 2 

1285.46 1285.79 1 

1285.79 1285.80 2 

1285.80 1286.17 1 

1286.17 1286.18 2 

1286.18 1286.77 1 

1286.77 1286.80 2 

1286.80 1286.88 1 

1286.88 1286.94 Nontypical 

1286.94 1287.33 1 

1287.33 1287.37 2 

1287.37 1287.72 1 

1287.72 1287.73 2 

1287.73 1288.10 1 

1288.10 1288.19 2 

1288.19 1288.27 1 

1288.27 1288.32 2 

1288.32 1288.87 1 

1288.87 1288.92 2 

1288.92 1289.03 1 

1289.03 1289.04 Nontypical 

1289.04 1289.54 1 

Chehalis Loop 

1291.27 1291.40 1 

1291.40 1291.56 5 

1291.56 1291.59 Nontypical 

1291.59 1292.06 5 

1292.06 1292.28 1 

1292.28 1292.65 5 

1292.65 1293.14 1 

1293.14 1293.40 5 

Milepost Start Milepost End ROW Typical a 

1293.40 1293.63 1 

1293.63 1293.89 5 

1293.89 1294.00 1 

1294.00 1294.30 Nontypical 

1294.30 1295.52 1 

1295.52 1295.56 2 

1295.56 1295.61 1 

1295.61 1295.61 Nontypical 

1295.61 1295.95 1 

1295.95 1295.98 2 

1295.98 1296.26 1 

1296.26 1296.30 2 

1296.30 1297.20 1 

1297.20 1297.21 Nontypical 

1297.21 1297.96 1 

1297.96 1297.98 2 

1297.98 1298.07 1 

1298.07 1298.15 2 

1298.15 1298.53 1 

1298.53 1298.68 Nontypical 

1298.68 1299.10 1 

1299.10 1299.17 2 

1299.17 1299.19 1 

1299.19 1299.70 Nontypical 

1299.70 1300.77 1 

1300.77 1300.78 2 

1300.78 1302.72 1 

1302.72 1302.75 2 

1302.75 1304.31 1 

1304.31 1306.17 Nontypical 

1306.17 1308.42 1 

1308.42 1309.80 Nontypical 

1309.80 1310.10 1 

1310.10 1311.88 Nontypical 

1311.88 1315.62 1 

Sumner South Loop 

1338.00 1338.21 1 

1338.21 1338.33 2 

1338.33 1338.40 1 

1338.40 1338.46 2 

1338.46 1338.48 Nontypical 

1338.48 1338.51 2 

1338.51 1338.54 Nontypical 

1338.54 1338.56 2 

1338.56 1338.58 Nontypical 

1338.58 1338.60 2 

1338.60 1338.63 Nontypical 

1338.63 1338.66 2 

1338.66 1339.12 1 

1339.12 1339.24 Nontypical 

1339.24 1339.38 1 

1339.38 1339.38 Nontypical 

1339.38 1340.17 1 

1340.17 1340.46 2 

1340.46 1340.47 Nontypical 

1340.47 1340.59 2 
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Pipeline Construction Right-of-way Cross Sections and Configuration Table 

 I2-3   

Milepost Start Milepost End ROW Typical a 

1340.59 1340.64 1 

1340.64 1340.66 2 

1340.66 1340.67 Nontypical 

1340.67 1340.78 2 

1340.78 1340.79 Nontypical 

1340.79 1340.80 2 

1340.80 1340.80 Nontypical 

1340.80 1340.82 2 

1340.82 1340.82 Nontypical 

1340.82 1340.86 2 

1340.86 1340.86 Nontypical 

1340.86 1340.90 2 

1340.90 1340.90 Nontypical 

1340.90 1341.10 2 

1341.10 1341.13 1 

1341.13 1341.17 Nontypical 

1341.17 1341.19 2 

1341.19 1341.19 Nontypical 

1341.19 1341.21 1 

1341.21 1341.22 Nontypical 

1341.22 1341.38 2 

1341.38 1341.45 1 

1341.45 1341.46 Nontypical 

1341.46 1341.47 3 

1341.47 1341.48 Nontypical 

1341.48 1341.60 3 

1341.60 1341.60 Nontypical 

1341.60 1341.61 3 

1341.61 1341.62 Nontypical 

1341.62 1341.68 3 

1341.68 1341.69 Nontypical 

1341.69 1341.70 3 

1341.70 1341.71 Nontypical 

1341.71 1341.75 3 

1341.75 1341.77 Nontypical 

1341.77 1341.79 3 

1341.79 1341.84 Nontypical 

1341.84 1341.86 3 

1341.86 1341.86 2 

1341.86 1341.95 1 

1341.95 1342.06 2 

1342.06 1342.11 1 

1342.11 1342.13 Nontypical 

1342.13 1342.32 1 

1342.32 1342.35 2 

1342.35 1342.46 1 

1342.46 1342.47 2 

1342.47 1342.50 1 

1342.50 1342.50 Nontypical 

1342.50 1342.56 2 

1342.56 1342.56 Nontypical 

1342.56 1342.59 2 

1342.59 1342.83 1 

1342.83 1343.02 Nontypical 

1343.02 1343.12 1 

1343.12 1343.12 2 

Milepost Start Milepost End ROW Typical a 

1343.12 1343.13 Nontypical 

1343.13 1343.14 2 

1343.14 1343.17 1 

1343.17 1343.21 Nontypical 

1343.21 1343.23 1 

1343.23 1343.26 Nontypical 

1343.26 1343.26 1 

1343.26 1343.29 Nontypical 

1343.29 1343.30 2 

1343.30 1343.31 1 

1343.31 1343.35 Nontypical 

1343.35 1343.35 3 

1343.35 1343.44 Nontypical 

1343.44 1343.46 1 

1343.46 1343.51 2 

1343.51 1343.52 1 

1343.52 1343.58 2 

1343.58 1343.59 Nontypical 

1343.59 1343.60 3 

1343.60 1343.62 Nontypical 

1343.62 1343.64 3 

1343.64 1343.65 Nontypical 

1343.65 1343.66 3 

1343.66 1343.70 Nontypical 

1343.70 1343.72 3 

1343.72 1343.79 Nontypical 

1343.79 1343.79 1 

1343.79 1344.18 Nontypical 

1344.18 1344.24 3 

1344.24 1344.25 Nontypical 

1344.25 1344.35 3 

1344.35 1344.36 2 

1344.36 1344.37 1 

1344.37 1344.38 Nontypical 

1344.38 1344.44 1 

1344.44 1344.45 Nontypical 

1344.45 1344.46 1 

1344.46 1344.53 2 

1344.53 1344.60 1 

1344.60 1344.61 Nontypical 

1344.61 1344.66 1 

1344.66 1344.67 2 

1344.67 1345.10 1 

1345.10 1345.29 Nontypical 

1345.29 1345.45 3 

1345.45 1345.46 Nontypical 

1345.46 1345.50 3 

1345.50 1345.50 Nontypical 

1345.50 1345.57 3 

1345.57 1345.57 Nontypical 

1345.57 1345.60 3 

1345.60 1345.61 Nontypical 

1345.61 1345.76 3 

1345.76 1345.77 Nontypical 

1345.77 1345.93 3 

1345.93 1346.05 Nontypical 
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Pipeline Construction Right-of-way Cross Sections and Configuration Table 

 I2-4   

Milepost Start Milepost End ROW Typical a 

1346.05 1346.16 3 

1346.16 1346.17 Nontypical 

1346.17 1346.26 3 

1346.26 1346.30 Nontypical 

1346.30 1346.51 3 

1346.51 1346.52 Nontypical 

1346.52 1346.53 3 

1346.53 1346.55 Nontypical 

1346.55 1346.56 3 

1346.56 1346.60 Nontypical 

1346.60 1346.63 3 

1346.63 1346.63 Nontypical 

1346.63 1346.69 3 

1346.69 1346.71 2 

1346.71 1346.72 Nontypical 

1346.72 1347.13 2 

1347.13 1347.13 Nontypical 

1347.13 1347.20 2 

1347.20 1347.29 1 

1347.29 1347.30 2 

1347.30 1347.39 1 

1347.39 1347.42 Nontypical 

1347.42 1347.43 2 

1347.43 1347.45 Nontypical 

1347.45 1347.78 1 

1347.78 1348.10 Nontypical 

1348.10 1348.16 1 

1348.16 1348.17 2 

1348.17 1348.18 Nontypical 

1348.18 1348.19 2 

1348.19 1348.20 Nontypical 

1348.20 1348.22 2 

1348.22 1348.24 Nontypical 

1348.24 1348.26 2 

1348.26 1348.27 Nontypical 

1348.27 1348.28 2 

1348.28 1348.46 Nontypical 

1348.46 1348.48 3 

1348.48 1348.49 Nontypical 

1348.49 1348.50 2 

1348.50 1348.53 Nontypical 

1348.53 1348.54 2 

1348.54 1348.55 Nontypical 

1348.55 1348.61 2 

1348.61 1348.62 Nontypical 

1348.62 1348.63 2 

1348.63 1348.94 1 

1348.94 1349.08 Nontypical 

1349.08 1349.32 1 

1349.32 1349.42 Nontypical 

1349.42 1349.46 2 

1349.46 1349.47 Nontypical 

1349.47 1349.55 2 

1349.55 1349.65 Nontypical 

1349.65 1349.66 1 

1349.66 1349.91 Nontypical 

Milepost Start Milepost End ROW Typical a 

1349.91 1349.92 1 

1349.92 1349.95 Nontypical 

1349.95 1349.96 1 

1349.96 1349.97 Nontypical 

1349.97 1349.99 2 

1349.99 1349.99 Nontypical 

1349.99 1351.15 1 

1351.15 1351.28 Nontypical 

1351.28 1351.35 2 

1351.35 1351.36 Nontypical 

1351.36 1351.44 2 

1351.44 1351.45 Nontypical 

1351.45 1351.48 2 

1351.48 1351.50 Nontypical 

1351.50 1351.57 2 

1351.57 1351.58 Nontypical 

1351.58 1351.61 2 

1351.61 1351.61 Nontypical 

1351.61 1351.82 2 

Sumner North A Loop 

1356.90 1356.91 2 

1356.91 1356.92 1 

1356.92 1356.94 Nontypical 

1356.94 1357.17 1 

1357.17 1357.24 2 

1357.24 1358.00 1 

1358.00 1358.01 2 

1358.01 1358.11 1 

1358.11 1358.16 2 

1358.16 1358.31 1 

1358.31 1358.34 2 

1358.34 1358.47 1 

1358.47 1358.49 2 

1358.49 1358.70 1 

1358.70 1358.73 2 

1358.73 1358.75 1 

1358.75 1358.78 2 

1358.78 1359.00 1 

1359.00 1359.01 2 

1359.01 1359.04 1 

1359.04 1359.14 Nontypical 

1359.14 1359.50 1 

1359.50 1359.56 Nontypical 

1359.56 1359.66 1 

1359.66 1359.83 Nontypical 

1359.83 1360.05 1 

1360.05 1360.07 Nontypical 

1360.07 1360.37 1 

1360.37 1360.39 2 

1360.39 1360.51 1 

1360.51 1360.52 2 

1360.52 1360.63 1 

1360.63 1360.64 2 

1360.64 1360.65 Nontypical 

1360.65 1360.66 2 

1360.66 1360.68 1 
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Pipeline Construction Right-of-way Cross Sections and Configuration Table 

 I2-5   

Milepost Start Milepost End ROW Typical a 

1360.68 1360.69 Nontypical 

1360.69 1360.71 1 

1360.71 1360.75 2 

1360.75 1360.86 1 

1360.86 1360.91 Nontypical 

1360.91 1361.39 1 

1361.39 1361.47 Nontypical 

1361.47 1361.53 1 

1361.53 1361.55 Nontypical 

1361.55 1361.60 1 

1361.60 1361.74 Nontypical 

1361.74 1361.89 2 

1361.89 1361.95 1 

1361.95 1362.27 2 

1362.27 1362.35 1 

1362.35 1362.40 2 

1362.40 1362.42 1 

1362.42 1362.62 2 

1362.62 1362.71 1 

1362.71 1362.83 2 

1362.83 1362.84 3 

1362.84 1362.85 Nontypical 

1362.85 1362.88 3 

1362.88 1363.24 Nontypical 

1363.24 1363.31 2 

1363.31 1363.34 Nontypical 

1363.34 1363.34 2 

1363.34 1363.36 Nontypical 

1363.36 1363.73 2 

1363.73 1363.81 Nontypical 

1363.81 1363.83 2 

1363.83 1363.93 1 

Sumner North B Loop 

1370.89 1370.97 1 

1370.97 1371.31 Nontypical 

1371.31 1371.32 2 

1371.32 1371.87 1 

1371.87 1371.89 2 

1371.89 1371.90 Nontypical 

1371.90 1371.91 2 

1371.91 1371.95 1 

1371.95 1371.98 2 

1371.98 1372.02 1 

1372.02 1372.08 Nontypical 

1372.08 1372.09 1 

1372.09 1372.11 2 

1372.11 1372.47 1 

1372.47 1372.61 Nontypical 

1372.61 1372.76 1 

1372.76 1372.78 2 

1372.78 1372.78 Nontypical 

1372.78 1372.82 2 

1372.82 1372.82 Nontypical 

1372.82 1372.97 2 

1372.97 1373.17 Nontypical 

1373.17 1373.25 1 

Milepost Start Milepost End ROW Typical a 

1373.25 1373.29 2 

1373.29 1373.52 1 

1373.52 1373.56 Nontypical 

1373.56 1373.65 1 

1373.65 1373.69 2 

1373.69 1373.71 Nontypical 

1373.71 1373.80 2 

1373.80 1373.89 Nontypical 

1373.89 1373.90 2 

1373.90 1373.96 1 

1373.96 1373.96 Nontypical 

1373.96 1373.99 1 

1373.99 1374.06 2 

1374.06 1374.61 1 

1374.61 1374.87 Nontypical 

1374.87 1375.86 1 

1375.86 1375.89 2 

1375.89 1376.69 1 

1376.69 1377.01 2 

1377.01 1377.63 1 

1377.63 1377.65 2 

1377.65 1377.67 1 

1377.67 1377.68 Nontypical 

1377.68 1377.72 2 

1377.72 1377.72 Nontypical 

1377.72 1377.77 2 

1377.77 1377.79 Nontypical 

1377.79 1377.80 2 

1377.80 1377.84 Nontypical 

1377.84 1377.87 2 

1377.87 1377.90 Nontypical 

1377.90 1377.93 2 

1377.93 1377.95 Nontypical 

1377.95 1378.40 2 

1378.40 1378.44 1 

1378.44 1378.45 2 

1378.45 1378.51 1 

1378.51 1378.53 2 

1378.53 1378.57 1 

1378.57 1378.65 2 

1378.65 1378.66 Nontypical 

1378.66 1378.67 2 

1378.67 1378.69 Nontypical 

1378.69 1379.03 2 

1379.03 1379.06 1 

1379.06 1379.14 Nontypical 

1379.14 1379.21 1 

1379.21 1379.23 2 

1379.23 1379.25 Nontypical 

1379.25 1379.32 2 

1379.32 1379.36 Nontypical 

1379.36 1379.83 2 

1379.83 1379.91 1 

1379.91 1380.19 2 

1380.19 1380.21 1 

1380.21 1380.47 2 
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Pipeline Construction Right-of-way Cross Sections and Configuration Table 

 I2-6   

Milepost Start Milepost End ROW Typical a 

1380.47 1380.49 1 

1380.49 1380.68 2 

1380.68 1380.73 1 

1380.73 1380.74 2 

1380.74 1380.87 Nontypical 

1380.87 1381.18 2 

1381.18 1381.27 1 

1381.27 1381.49 Nontypical 

1381.49 1381.75 2 

1381.75 1381.92 Nontypical 

Snohomish Loop 

1393.84 1394.06 1 

1394.06 1394.39 Nontypical 

1394.39 1394.41 1 

1394.41 1394.43 2 

1394.43 1394.47 1 

1394.47 1394.48 2 

1394.48 1394.87 1 

1394.87 1394.89 2 

1394.89 1395.30 1 

1395.30 1395.33 2 

1395.33 1395.37 1 

1395.37 1395.49 2 

1395.49 1395.60 1 

1395.60 1396.11 Nontypical 

1396.11 1396.22 1 

1396.22 1396.35 2 

1396.35 1396.59 1 

1396.59 1396.95 Nontypical 

1396.95 1396.99 1 

1396.99 1397.06 Nontypical 

1397.06 1397.39 1 

1397.39 1397.43 2 

1397.43 1398.35 Nontypical 

1398.35 1399.65 1 

1399.65 1399.67 Nontypical 

1399.67 1399.72 1 

1399.72 1399.75 2 

1399.75 1399.89 1 

1399.89 1399.95 2 

1399.95 1399.97 Nontypical 

1399.97 1400.03 2 

1400.03 1400.04 Nontypical 

1400.04 1400.10 2 

1400.10 1400.11 Nontypical 

1400.11 1400.30 2 

1400.30 1400.33 1 

1400.33 1400.34 2 

1400.34 1400.42 1 

1400.42 1400.44 2 

1400.44 1400.45 1 

1400.45 1400.46 2 

1400.46 1400.72 1 

1400.72 1400.87 2 

1400.87 1401.57 4 

1401.57 1401.58 Nontypical 

Milepost Start Milepost End ROW Typical a 

1401.58 1402.86 4 

1402.86 1403.21 1 

1403.21 1403.30 2 

1403.30 1403.38 1 

1403.38 1403.40 2 

1403.40 1403.66 1 

1403.66 1403.73 Nontypical 

1403.73 1403.80 1 

1403.80 1403.82 Nontypical 

1403.82 1403.88 1 

1403.88 1403.89 Nontypical 

1403.89 1404.12 1 

1404.12 1404.15 2 

1404.15 1404.32 1 

1404.32 1404.34 2 

1404.34 1404.40 1 

1404.40 1404.43 2 

1404.43 1404.94 1 

1404.94 1404.94 Nontypical 

1404.94 1404.97 1 

1404.97 1405.01 2 

1405.01 1405.36 1 

1405.36 1405.39 2 

1405.39 1405.48 1 

1405.48 1405.49 Nontypical 

1405.49 1405.65 1 

1405.65 1405.70 2 

1405.70 1405.85 1 

1405.85 1405.89 2 

1405.89 1406.00 1 

1406.00 1406.06 Nontypical 

1406.06 1406.08 2 

1406.08 1406.32 1 

1406.32 1406.39 2 

1406.39 1406.53 1 

1406.53 1406.59 2 

1406.59 1406.66 1 

1406.66 1406.67 2 

1406.67 1406.95 1 

1406.95 1407.45 Nontypical 

1407.45 1407.53 2 

1407.53 1407.63 1 

1407.63 1407.64 Nontypical 

1407.64 1407.64 2 

1407.64 1407.93 1 

1407.93 1407.98 2 

1407.98 1407.99 Nontypical 

1407.99 1408.02 2 

1408.02 1408.21 1 

1408.21 1408.22 2 

1408.22 1408.54 1 

1408.54 1408.60 2 

1408.60 1408.75 1 

1408.75 1408.76 Nontypical 

1408.76 1408.95 1 

1408.95 1408.96 2 
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Milepost Start Milepost End ROW Typical a 

1408.96 1409.4 1 

Mt. Vernon South Loop 

1435.67 1437.19 1 

1437.19 1437.20 2 

1437.20 1437.60 1 

1437.60 1437.61 2 

1437.61 1437.73 1 

1437.73 1437.74 2 

1437.74 1437.87 1 

1437.87 1437.93 2 

1437.93 1437.96 1 

1437.96 1438.02 2 

1438.02 1438.73 1 

1438.73 1438.76 2 

1438.76 1438.87 1 

1438.87 1438.94 2 

1438.94 1439.00 1 

1439.00 1439.17 Nontypical 

1439.17 1440.07 1 

1440.07 1440.18 Nontypical 

Mt. Vernon North A Loop 

1440.20 1441.44 1 

1441.44 1441.45 2 

1441.45 1442.10 1 

1442.10 1442.12 2 

1442.12 1443.08 1 

1443.08 1443.10 2 

1443.10 1444.88 1 

1444.88 1444.97 River Crossing 

1444.97 1444.98 1 

1444.98 1445.02 Nontypical 

Mt. Vernon North B Loop 

1453.53 1454.17 1 

1454.17 1454.18 2 

1454.18 1454.24 1 

1454.24 1454.24 2 

1454.24 1454.87 1 

1454.87 1454.88 2 

1454.88 1458.43 1 

1458.43 1458.45 2 

1458.45 1458.47 Nontypical 

1458.47 1458.73 4 

1458.73 1458.78 Nontypical 

1458.78 1458.82 4 

1458.82 1458.95 Nontypical 

1458.95 1459.03 4 

1459.03 1459.39 Nontypical 

1459.39 1459.64 4 

1459.64 1459.66 Nontypical 

1459.66 1460.37 4 

1460.37 1460.48 Nontypical 

1460.48 1461.37 4 

1461.37 1461.74 Nontypical 

1461.74 1461.88 2 

Sumas Loop 

1478.58 1478.97 1 

Milepost Start Milepost End ROW Typical a 

1478.97 1478.98 Nontypical 

1478.98 1479.29 1 

1479.29 1479.33 2 

1479.33 1479.74 1 

1479.74 1479.76 2 

1479.76 1479.90 1 

1479.90 1479.94 2 

1479.94 1479.98 1 

1479.98 1479.99 2 

1479.99 1480.03 1 

1480.03 1480.05 2 

1480.05 1480.30 1 

1480.30 1480.33 2 

1480.33 1480.68 1 

1480.68 1480.72 2 

1480.72 1480.87 1 

1480.87 1480.88 2 

1480.88 1481.53 1 

1481.53 1481.56 Nontypical 

1481.56 1483.05 4 

1483.05 1483.13 Nontypical 

1483.13 1484.21 4 

1484.21 1484.48 Nontypical 
a 

The numbers in this column correlate with the 
typical drawings that follow.  Nontypical right-of-way 
configurations are those areas for which the typicals 
do not apply.  Nontypical configurations occur for 
23.0 miles of WEP. 



Appendix I2 
 

Pipeline Construction Right-of-way Cross Sections and Configuration Table 

 I2-8   

 
  



Appendix I2 
 

Pipeline Construction Right-of-way Cross Sections and Configuration Table 

 I2-9   

 

  



Appendix I2 
 

Pipeline Construction Right-of-way Cross Sections and Configuration Table 

 I2-10   

 

  



Appendix I2 
 

Pipeline Construction Right-of-way Cross Sections and Configuration Table 

 I2-11   

 
  



Appendix I2 
 

Pipeline Construction Right-of-way Cross Sections and Configuration Table 

 I2-12   

 



APPENDIX I3 
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D

D

D

D

12
52

12
53

12
54

12
55

´
0

1,
00

0
2,

00
0

F
e

et

L
E

G
E

N
D

A
re

a 
of

 In
te

re
st

 
1

D
W

as
h

in
gt

on
 E

xp
an

si
on

 P
ro

je
ct

R
ou

te
 M

ile
po

st
 (

10
th

 m
ile

)

" )C
S

C
om

pr
e

ss
or

 S
ta

tio
n

W
as

h
in

gt
on

 E
xp

an
si

on
P

ro
je

ct
 R

ou
te

M
in

o
r 

R
o

u
te

 V
a

ri
at

io
n

s
K

al
am

a 
R

iv
er

 -
 O

pt
io

n 
B

  

*K
al

am
a 

R
iv

er
 O

pt
io

n 
C

 is
 c

ol
lo

ca
te

d 
w

ith
in

 th
e

W
E

P
 r

ou
te

, 
bu

t u
til

iz
es

 a
 d

iff
er

en
t 

cr
os

si
ng

 m
et

ho
d.

K
al

am
a 

Ri
ve

r 
C

ro
ss

in
g



0
1,

0
0

0
2,

0
0

0

F
ee

t

L
E

G
E

N
D

A
re

a
 o

f I
nt

er
e

st

E
xi

st
in

g 
W

ill
ia

m
s 

Pi
pe

lin
e 

R
ou

te
 

A
lte

rn
at

iv
e 

A
 A

lte
rn

at
iv

e 
B

 
A

lte
rn

at
iv

e 
B

/C

A
lte

rn
a

tiv
e

 C
A

lte
rn

a
tiv

e
 D

A
lte

rn
a

tiv
e

 E

2

20
07

  T
ou

tle
 R

iv
er

 

H
D

D
 E

va
lu

at
io

n



D

D

D

D

D

12
75

12
76

12
77 12

73

12
74

´
0

1,
00

0
2,

00
0

F
e

et

L
E

G
E

N
D

A
re

a 
of

 In
te

re
st

 

D
W

as
h

in
gt

on
 E

xp
an

si
on

 P
ro

je
ct

R
ou

te
 M

ile
po

st
 (

10
th

 m
ile

)

" )C
S

C
om

pr
e

ss
or

 S
ta

tio
n

W
as

h
in

gt
on

 E
xp

an
si

on
P

ro
je

ct
 R

ou
te

M
in

o
r 

R
o

u
te

 V
a

ri
at

io
n

s

 T
ou

tle
 R

ive
r -

 O
pti

on
 B

To
ut

le
 R

iv
er

 -
 O

pt
io

n 
C

To
ut

le
 R

iv
er

 -
 O

pt
io

n 
D

To
ut

le
 R

iv
er

 -
 O

pt
io

n 
E

To
ut

le
 R

iv
er

 C
ro

ss
in

g



D

D

D

D

D

13
09

13
10

13
11

13
12

13
13

´
0

1,
00

0
2,

00
0

F
e

et

L
E

G
E

N
D

A
re

a 
of

 In
te

re
st

 
4a

D
W

as
h

in
gt

on
 E

xp
an

si
on

 P
ro

je
ct

R
ou

te
 M

ile
po

st
 (

10
th

 m
ile

)

" )C
S

C
om

pr
e

ss
or

 S
ta

tio
n

W
as

h
in

gt
on

 E
xp

an
si

on
P

ro
je

ct
 R

ou
te

M
in

o
r 

R
o

u
te

 V
a

ri
at

io
n

s

D
es

ch
u

te
s 

R
iv

er
/V

ai
l M

ou
ta

in
 -

O
pt

io
n 

B

D
es

ch
ut

es
 R

iv
er

 a
nd

 
V

ai
l M

ou
nt

ai
n 

C
ro

ss
in

g



D

D

D

13
13

13
14

13
15

´
0

1,
00

0
2,

00
0

F
e

et

L
E

G
E

N
D

A
re

a 
of

 In
te

re
st

A
pp

en
di

x
 

Fi
gu

re
 4

b

D
W

as
h

in
gt

on
 E

xp
an

si
on

 P
ro

je
ct

R
ou

te
 M

ile
po

st
 (

10
th

 m
ile

)

" )C
S

C
om

pr
e

ss
or

 S
ta

tio
n

W
as

h
in

gt
on

 E
xp

an
si

on
P

ro
je

ct
 R

ou
te

M
in

o
r 

R
o

u
te

 V
a

ri
at

io
n

s

D
es

ch
u

te
s 

R
iv

er
/V

ai
l M

ou
ta

in
 -

O
pt

io
n 

B

D
es

ch
ut

es
 R

iv
er

 a
nd

 
V

ai
l M

ou
nt

ai
n 

C
ro

ss
in

g



D

D

D

13
7913
80

13
81

´
0

1,
00

0
2,

00
0

F
e

et

L
E

G
E

N
D

A
re

a 
of

 In
te

re
st

A
pp

en
di

x
 

Fi
gu

re
 5

D
W

as
h

in
gt

on
 E

xp
an

si
on

 P
ro

je
ct

R
ou

te
 M

ile
po

st
 (

10
th

 m
ile

)

" )C
S

C
om

pr
e

ss
or

 S
ta

tio
n

W
as

h
in

gt
on

 E
xp

an
si

on
P

ro
je

ct
 R

ou
te

M
in

o
r 

R
o

u
te

 V
a

ri
at

io
n

s

Q
ue

en
s 

B
og

 -
 O

pt
io

n 
B

 
U

nn
am

ed
 B

og
 a

t 
M

P
 1

38
1.

3 
-

O
pt

io
n 

B

Q
ue

en
s B

og
 a

nd
 

U
nn

am
ed

 B
og

 a
t M

P 
13

81
.3

 C
ro

ss
in

g



D

D

D

14
43

14
44

14
45

´
0

1,
00

0
2,

00
0

F
e

et

L
E

G
E

N
D

A
re

a 
of

 In
te

re
st

A
pp

en
di

x
 

Fi
gu

re
 6

D
W

as
h

in
gt

on
 E

xp
an

si
on

 P
ro

je
ct

R
ou

te
 M

ile
po

st
 (

10
th

 m
ile

)

" )C
S

C
om

pr
e

ss
or

 S
ta

tio
n

W
as

h
in

gt
on

 E
xp

an
si

on
P

ro
je

ct
 R

ou
te

M
in

o
r 

R
o

u
te

 V
a

ri
at

io
n

s

S
ka

gi
t R

iv
er

 -
 O

pt
io

n 
B

Sk
ag

it 
Ri

ve
r a

nd
 

H
ea

rt
br

ea
k 

H
ill

 
C

ro
ss

in
g



 

 



APPENDIX I4 
 

ADDITIONAL TEMPORARY WORKSPACE FOR THE PIPELINE ROUTE 
  



 

 



Loop 
Number Loop Name ATWS ID Description/Justificationa Access Land Use Code and Description

Land Use 

Acreageb

1 Woodland 1244.31a Mobilization, pipe stockpile, hydrotest, aboveground facilities installation AR 100.1 62-Nonforested wetland 0.51

21-Cropland and pasture 4.10
62-Nonforested wetland 0.00
62-Nonforested wetland 0.39
11-Residential 0.43
14-Transportation, communication, utilities 0.00

1 Woodland 1244.89 Steep terrain ROW 11-Residential 0.07
1 Woodland 1245.12 Removal of existing pipe, equipment staging AR 101 43-Mixed forest land 0.40
1 Woodland 1246.03 Spoil storage, passing lane ROW 21-Cropland and pasture 0.14
1 Woodland 1246.04 Spoil storage, passing lane ROW 21-Cropland and pasture 0.08
1 Woodland 1246.19 Removal of existing pipe, equipment staging AR 103 11-Residential 0.43
1 Woodland 1246.99 Removal of existing pipe, timber storage, equipment staging, nearby 

valve installation
AR 105 43-Mixed forest land 0.25

1 Woodland 1248.09 Steep terrain, point of intersection ROW 43-Mixed forest land 0.34
1 Woodland 1248.21 Steep terrain, point of intersection ROW 21-Cropland and pasture 0.22

21-Cropland and pasture 0.94
14-Transportation, communication, utilities 0.00

1 Woodland 1248.65 Spoil storage, slight side hill ROW 21-Cropland and pasture 0.44
1 Woodland 1249.07 Removal of existing pipe, timber storage, equipment staging AR 109.1 43-Mixed forest land 0.22
1 Woodland 1249.21 Removal of existing pipe, timber storage, equipment staging AR 109 43-Mixed forest land 0.22
1 Woodland 1249.22 Side slope AR 109 43-Mixed forest land 0.11
1 Woodland 1249.38 Point of intersection ROW 43-Mixed forest land 0.07
1 Woodland 1250.66 Removal of existing pipe, timber storage, equipment staging AR 110 14-Transportation, communication, utilities 0.22

11-Residential 0.17
14-Transportation, communication, utilities 0.00

1 Woodland 1251.67 Removal of existing pipe, timber storage, equipment staging AR 111 43-Mixed forest land 0.46
1 Woodland 1252.46 Steep terrain, timber storage AR 112.1 43-Mixed forest land 0.15
1 Woodland 1252.58 Steep terrain, timber storage ROW 21-Cropland and pasture 0.25
1 Woodland 1252.94 Removal of existing pipe, equipment staging AR 113 43-Mixed forest land 0.23
1 Woodland 1253.37 Point of intersection, river crossing construction, equipment egress, 

hydrotest
AR 114 43-Mixed forest land 0.13

11-Residential 0.64
51-Streams and canals 0.00
14-Transportation, communication, utilities 0.01

11-Residential 0.11
14-Transportation, communication, utilities 0.06

1253.47Woodland1

1 Woodland 1253.52 Road crossing, equipment staging Kalama River 
Road

Kalama River 
Road

Point of intersection, river crossing construction, road crossing, 
hydrotest

Appendix I4

Additional Temporary Workspace for the Pipeline Route

AR 107Removal of existing pipe, equipment staging, road crossing, vehicle 
parking

1248.42Woodland1

China Garden 
Road

Existing Northwest Pipeline facility, road crossing1251.27Woodland1

1 Woodland 1244.31b Mobilization, pipe stockpile, hydrotest AR 100.1

1 Woodland 1244.78 Steep terrain ROW

I4-1



Loop 
Number Loop Name ATWS ID Description/Justificationa Access Land Use Code and Description

Land Use 

Acreageb
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1 Woodland 1253.95 Equipment/crew staging, parking area AR 115.1 43-Mixed forest land 0.03
1 Woodland 1253.96 Pipe staging, removal of existing pipe, timber storage, steep terrain, 

turnaround area
AR 115.1 43-Mixed forest land 0.29

1 Woodland 1253.97a Equipment/crew staging, parking area AR 115.1 43-Mixed forest land 0.10
1 Woodland 1253.97b Equipment/crew staging, parking area AR 115.1 43-Mixed forest land 0.33
1 Woodland 1253.98 Removal of existing pipe, equipment staging AR 115.1 43-Mixed forest land 0.21

42-Evergreen forest land 0.14
43-Mixed forest land 0.09
21-Cropland and pasture 0.34
14-Transportation, communication, utilities 0.02

1 Woodland 1256.58 Removal of existing pipe, timber storage, equipment staging AR 117 43-Mixed forest land 0.15
1 Woodland 1256.95 Pipe staging, removal of existing pipe, road crossing, wetland staging Fishpond 

Road
21-Cropland and pasture 0.50

1 Woodland 1257.07 Point of intersection, wetland/stream crossing ROW 21-Cropland and pasture 0.05
1 Woodland 1257.09 Wetland/stream crossing ROW 21-Cropland and pasture 0.01

21-Cropland and pasture 0.10
11-Residential 0.08
14-Transportation, communication, utilities 0.00

1 Woodland 1257.20 Pipe staging, removal of existing pipe, equipment staging AR 118 21-Cropland and pasture 0.23
21-Cropland and pasture 0.22
14-Transportation, communication, utilities 0.03

1 Woodland 1258.19a Existing Northwest Pipeline facility, parking AR 120 14-Transportation, communication, utilities 0.29

1 Woodland 1258.19b Removal of existing pipe, equipment staging, wetland staging AR 120 21-Cropland and pasture 0.36
1 Woodland 1258.33 Passing lane, wetland crossing ROW 21-Cropland and pasture 0.14

43-Mixed forest land 0.02
14-Transportation, communication, utilities 0.00

43-Mixed forest land 0.33
14-Transportation, communication, utilities 0.00

43-Mixed forest land 0.07
11-Residential 0.01
14-Transportation, communication, utilities 0.01

43-Mixed forest land 0.12
11-Residential 0.02

1 Woodland 1259.16 Steep terrain, stream crossing ROW 43-Mixed forest land 0.43
1 Woodland 1259.36 Steep terrain, stream crossing ROW 43-Mixed forest land 0.44
1 Woodland 1259.55 Steep terrain, stream crossing ROW 43-Mixed forest land 0.32

ROWSide slope, stream crossing1259.02Woodland1

AR 120Side slope, wetland crossing1258.86Woodland1

AR 120Points of intersection, road crossing, side slope, 26-inch abandonment 
cap

1258.95Woodland1

Rose Valley 
Road

Point of intersection, road crossing, wetland staging1257.51Woodland1

AR 121.1Road crossing1258.78Woodland1

Kool RoadRoad crossing, valve installation1255.74Woodland1

AR 118Wetland/stream crossing, passing lane1257.15Woodland1

1 Woodland 1254.50 Timber storage, turnaround area, equipment staging AR 116

I4-2



Loop 
Number Loop Name ATWS ID Description/Justificationa Access Land Use Code and Description

Land Use 

Acreageb
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1 Woodland 1259.78 Side slope, steep terrain, stream crossing ROW 43-Mixed forest land 0.63
1 Woodland 1260.07 Steep terrain, stream crossing AR 122 43-Mixed forest land 0.69

21-Cropland and pasture 1.23
43-Mixed forest land 0.22
62-Nonforested wetland 0.00
62-Nonforested wetland 0.52
51-Streams and canals 0.04
21-Cropland and pasture 0.22
51-Streams and canals 0.05
62-Nonforested wetland 0.07

1 Woodland 1260.68 Removal of existing pipe, pipe/equipment staging AR 122 21-Cropland and pasture 0.51
1 Woodland 1261.40 Removal of existing pipe, pipe/equipment staging AR 123 43-Mixed forest land 0.30
1 Woodland 1262.23 Removal of existing pipe, timber storage, 26-inch abandonment cap ROW 43-Mixed forest land 0.27
1 Woodland 1262.56 Turnaround area, valve installation ROW 11-Residential 0.05

11-Residential 0.08
14-Transportation, communication, utilities 0.07

1 Woodland 1263.67 Timber storage, removal of existing pipe, equipment/pipe staging AR 124 43-Mixed forest land 0.32
1 Woodland 1264.16 Point of intersection ROW 43-Mixed forest land 0.10
1 Woodland 1264.90 Waterbody crossing ROW 43-Mixed forest land 0.06
1 Woodland 1264.94 Waterbody crossing ROW 43-Mixed forest land 0.06
1 Woodland 1265.08 Pipe staging, removal of existing pipe, timber storage, road crossing, 

wetland staging
Ostrander 
Road

21-Cropland and pasture 0.51

62-Nonforested wetland 0.00
14-Transportation, communication, utilities 0.27

21-Cropland and pasture 0.47
14-Transportation, communication, utilities 0.07

43-Mixed forest land 0.16
14-Transportation, communication, utilities 0.00

1 Woodland 1265.22 Wetland staging, stream crossing ROW 43-Mixed forest land 0.08
43-Mixed forest land 1.20
14-Transportation, communication, utilities 0.03

1 Woodland 1266.55 Side slope, wetland/stream crossing ROW 43-Mixed forest land 0.18
21-Cropland and pasture 0.10
43-Mixed forest land 0.25
21-Cropland and pasture 0.03
43-Mixed forest land 0.34

1 Woodland 1266.95 Side slope, wetland/stream crossing ROW 43-Mixed forest land 0.03
1 Woodland 1267.00 Side slope, wetland/stream crossing ROW 43-Mixed forest land 0.15

ROWSide slope, wetland/stream crossing1266.68Woodland1

ROWSide slope, wetland/stream crossing1266.84Woodland1

ROWSide slope1265.21Woodland1

AR 128Side slope, parking, stream crossing, parking1266.26Woodland1

AR 126.1Existing Northwest Pipeline facility, parking, road crossing1265.14Woodland1

AR 126Pipe staging, removal of existing pipe, timber storage, road crossing, 
wetland staging

1265.17Woodland1

1260.49 Waterbody crossing, points of intersection, hydrotest AR 122.1/AR 
122.2

Woodland1

Mt Brynion 
Road

Existing Northwest Pipeline facility, parking, road crossing, 26-inch 
abandonment cap

1262.60Woodland1

AR 122.1/AR 
122.2

Side slope, steep terrain, wetland/waterbody crossing, points of 
intersection

1260.44Woodland1

I4-3



Loop 
Number Loop Name ATWS ID Description/Justificationa Access Land Use Code and Description

Land Use 

Acreageb
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1 Woodland 1267.11 Wetland/stream crossing, timber storage ROW 43-Mixed forest land 0.12
21-Cropland and pasture 0.08
43-Mixed forest land 0.20

1 Woodland 1267.28 Side slope, wetland/stream crossing ROW 43-Mixed forest land 0.27
1 Woodland 1267.31 Wetland/stream crossing, turnaround area, equipment staging ROW 43-Mixed forest land 0.32

21-Cropland and pasture 0.23
43-Mixed forest land 0.10
14-Transportation, communication, utilities 0.01

21-Cropland and pasture 0.16
14-Transportation, communication, utilities 0.01

43-Mixed forest land 0.11
14-Transportation, communication, utilities 0.01

1 Woodland 1267.77 Side slope, stream crossing AR 129 43-Mixed forest land 0.65
1 Woodland 1267.95 Side slope, wetland/stream crossing ROW 43-Mixed forest land 0.08
1 Woodland 1268.20 Side slope, wetland/stream crossing ROW 43-Mixed forest land 1.06

43-Mixed forest land 0.11
14-Transportation, communication, utilities 0.01

1 Woodland 1268.60 Side slope, wetland/stream crossing ROW 11-Residential 0.14
1 Woodland 1268.64 Pipe/equipment staging, removal of existing pipe, timber storage AR 130 21-Cropland and pasture 0.35
1 Woodland 1268.75 Wetland/stream crossings, side slope AR 130/ROW 11-Residential 0.48

43-Mixed forest land 0.13
11-Residential 0.43

1 Woodland 1269.26 Point of intersection, wetland/stream crossings AR 131 43-Mixed forest land 0.41
1 Woodland 1269.39 Pipe staging, removal of existing pipe, timber storage, road crossing, 

wetland staging
AR 132 21-Cropland and pasture 0.14

43-Mixed forest land 0.11
14-Transportation, communication, utilities 0.00

1 Woodland 1269.63 Side slope, point of intersection, 26-inch abandonment cap, road 
crossing, valve installation

Kalmbach 
Road

43-Mixed forest land 0.15

1 Woodland 1269.75 Side slope, road crossing, stream crossing Kalmbach 
Road

43-Mixed forest land 0.36

1 Woodland 1270.77 Vehicle parking AR 134.1 43-Mixed forest land 0.03
1 Woodland 1271.26 Pipe/equipment staging, timber storage, removal of existing pipe AR 134.2 43-Mixed forest land 0.21
1 Woodland 1272.08 Side slope, point of intersection, 26-inch abandonment cap ROW 43-Mixed forest land 0.16
1 Woodland 1272.19 Pipe/equipment staging, timber storage, removal of existing pipe AR 134 43-Mixed forest land 0.12
1 Woodland 1272.40 Wetland crossing ROW 43-Mixed forest land 0.17
1 Woodland 1272.48 Wetland/stream crossings ROW 43-Mixed forest land 0.20
1 Woodland 1272.51 Point of intersection, timber storage ROW 43-Mixed forest land 0.09

AR 133Side slope, point of intersection, 26-inch abandonment cap1269.46Woodland1

AR 130Side slope, wetland/stream crossing1268.47Woodland1

ROWPoint of intersection, wetland/stream crossings1269.04Woodland1

Headquarters 
Road

Road crossing, pipe/equipment staging1267.54Woodland1

Headquarters 
Road

Stream crossing, road crossing1267.60Woodland1

ROWSide slope, wetland/stream crossing1267.15Woodland1

Headquarters 
Road

Wetland/stream crossing, road crossing1267.49Woodland1
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1 Woodland 1272.60 Timber storage, removal of existing pipe AR 135 43-Mixed forest land 0.13
1 Woodland 1272.71 Road crossing 504 Road 21-Cropland and pasture 0.11

21-Cropland and pasture 0.36
43-Mixed forest land 0.11

1 Woodland 1272.77 Pipe/equipment staging, removal of existing pipe, road crossing 504 Road 21-Cropland and pasture 0.19
21-Cropland and pasture 0.23
43-Mixed forest land 0.15
43-Mixed forest land 0.14
14-Transportation, communication, utilities 0.00

1 Woodland 1273.50 Pipe/equipment staging, removal of existing pipe AR 136.1 43-Mixed forest land 0.11
21-Cropland and pasture 0.49
51-Streams and canals 0.00
21-Cropland and pasture 10.76

43-Mixed forest land 1.51

51-Streams and canals 2.8

73-Barren land - Non-beach sandy area 7.94

21-Cropland and pasture 3.62
43-Mixed forest land 2.63

51-Streams and canals 1.71

73-Barren land - Non-beach sandy area 18.77

43-Mixed forest land 0.16
73-Barren land - Non-beach sandy area 0.96

1 Woodland 1276.17 Pipe/equipment staging, removal of existing pipe, timber storage AR 137 43-Mixed forest land 1.11
1 Woodland 1276.95 Parking AR 137.4 42-Evergreen forest land 0.08

21-Cropland and pasture 1.36
42-Evergreen forest land 0.29
43-Mixed forest land 0.03

1 Woodland 1277.33 Side slope, steep terrain, points of intersection, wetland/stream 
crossings

ROW 43-Mixed forest land 0.15

1 Woodland 1277.65 Side slope, points of intersection ROW 42-Evergreen forest land 0.15
1 Woodland 1278.42 Pipe/equipment staging, removal of existing pipe, timber storage, 

wetland crossing
AR 138 43-Mixed forest land 1.09

1 Woodland 1278.47 Pipe/equipment staging, removal of existing pipe AR 138 43-Mixed forest land 0.92
1 Woodland 1279.04a Pipe/equipment staging, removal of existing pipe, timber storage AR 139 43-Mixed forest land 0.40
1 Woodland 1279.04b Pipe/equipment staging, removal of existing pipe, timber storage AR 139 43-Mixed forest land 0.57

62-Nonforested wetland 0.01
62-Nonforested wetland 0.02

1 Woodland 1280.73a Pipe/equipment staging, removal of existing pipe, road crossing Jackson Hwy 21-Cropland and pasture 0.25

Smokey 
Valley Road

Road crossing, valve installation1279.83Woodland1

ROWPassing lane, pipe staging, pipeline crossover, timber storage1275.43

1 Woodland

1 Woodland

AR 137/ROWSide slope, steep terrain, points of intersection, wetland/stream 
crossings

1277.08

ROWPoint of intersection1273.22Woodland1

AR 136.1Pipe/equipment staging, removal of existing pipe1273.48Woodland1

AR 136.2Passing lane, equipment staging1274.13Woodland1

1274.22b Spoil placement for waterbody crossing, pipe section layout, sharp point 
of intersection, 26 inch abandonment cap, timber storage, hydrotest

AR 136.3/AR 
137.1

1274.22a Spoil placement for waterbody crossing, timber storage, hydrotest AR 136.3Woodland1

Woodland1

504 RoadPipe/equipment staging, removal of existing pipe, road crossing1272.76Woodland1
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21-Cropland and pasture 0.53
14-Transportation, communication, utilities 0.00

1 Woodland 1281.30 Parking, turnaround area AR 141.2 21-Cropland and pasture 0.08
1 Woodland 1281.32 Parking, turnaround area AR 141.2 21-Cropland and pasture 0.08
1 Woodland 1281.78 HDD entry, hydrotest AR 141.1 21-Cropland and pasture 1.24

61-Forested wetland 0.17
43-Mixed forest land 3.36
62-Nonforested wetland 0.81

1 Woodland 1282.94 Wetland crossing, pipeline crossover ROW 43-Mixed forest land 0.05
1 Woodland 1283.12 Road crossing Toledo Vader 

Road
42-Evergreen forest land 0.12

1 Woodland 1283.16 Road crossing, pipe/equipment staging Toledo Vader 
Road

42-Evergreen forest land 0.44

21-Cropland and pasture 0.26
14-Transportation, communication, utilities 0.01

1 Woodland 1283.63 Road crossing, pipe/equipment staging Drews Prairie 
Road

21-Cropland and pasture 0.24

1 Woodland 1284.21 Wetland crossing ROW 42-Evergreen forest land 0.14
1 Woodland 1284.75 Road crossing 505 Hwy 43-Mixed forest land 0.13

43-Mixed forest land 0.08
62-Nonforested wetland 0.01
21-Cropland and pasture 0.78
43-Mixed forest land 0.78

1 Woodland 1285.78 Wetland crossing, parking AR 144 41-Deciduous forest land 0.08
21-Cropland and pasture 0.00
11-Residential 0.17

1 Woodland 1286.57 Pipe/equipment staging, removal of existing pipe AR 145 21-Cropland and pasture 0.51
1 Woodland 1287.16 Pipe/equipment staging, removal of existing pipe AR 146 21-Cropland and pasture 0.64
1 Woodland 1287.53a Road crossing Bremgartner 

Road
21-Cropland and pasture 0.15

1 Woodland 1287.53b Road crossing Bremgartner 
Road

21-Cropland and pasture 0.14

21-Cropland and pasture 0.02
62-Nonforested wetland 0.08
14-Transportation, communication, utilities 0.01

1 Woodland 1288.61 Spoil storage, passing lane, pipe/equipment staging ROW 21-Cropland and pasture 0.23
21-Cropland and pasture 4.20
62-Nonforested wetland 2.23
14-Transportation, communication, utilities 5.22

AR 148Existing Northwest Pipeline facility, demobilization, removal of existing 
pipe, aboveground facilities installation, hydrotest

1289.00Woodland1

Frost RoadRoad crossing1286.40Woodland1

Park RoadRoad crossing, wetland crossing1287.92Woodland1

505 HwyRoad crossing1284.78Woodland1

AR 143Pipe/equipment staging, removal of existing pipe, timber storage, 
wetland/stream crossings

1284.89Woodland1

AR 142HDD pullback1282.34Woodland1

Drews Prairie 
Road

Road crossing, wetland crossing1283.59Woodland1

AR 140Pipe/equipment staging, removal of existing pipe, road crossing1280.73bWoodland1
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2 Chehalis 1291.27 Mobilization, pipe stockpile, hydrotest, aboveground facilities installation Koontz Road 21-Cropland and pasture 3.28

43-Mixed forest land 0.22
14-Transportation, communication, utilities 0.00

2 Chehalis 1291.46 Pipe/equipment staging, removal of existing pipe, wetland crossing AR 200 21-Cropland and pasture 0.96
62-Nonforested wetland 0.00
62-Nonforested wetland 0.28
11-Residential 0.00

2 Chehalis 1292.64 Road crossing Hwy 508 61-Forested wetland 0.05
2 Chehalis 1292.68 Road crossing Hwy 508 11-Residential 0.11
2 Chehalis 1292.69 Road crossing Hwy 508 11-Residential 0.08
2 Chehalis 1292.76 Removal of existing pipe, timber storage, wetland staging AR 202 11-Residential 0.11

21-Cropland and pasture 0.00
62-Nonforested wetland 0.24

2 Chehalis 1293.47 Point of intersection, wetland crossing ROW 42-Evergreen forest land 0.05
2 Chehalis 1293.59 Parking, turnaround area AR 203 42-Evergreen forest land 0.01
2 Chehalis 1293.60 Parking, turnaround area AR 203 42-Evergreen forest land 0.01
2 Chehalis 1294.01 HDD entry AR 204 43-Mixed forest land 0.06

21-Cropland and pasture 0.28
43-Mixed forest land 0.64
14-Transportation, communication, utilities 0.02

21-Cropland and pasture 0.21
61-Forested wetland 0.02
21-Cropland and pasture 12.60
62-Nonforested wetland 12.45

2 Chehalis 1294.48 Road crossing, wetlands Jackson Hwy 62-Nonforested wetland 0.37
2 Chehalis 1294.54 Road crossing, point of intersection Jackson Hwy 62-Nonforested wetland 0.25

62-Nonforested wetland 0.00
62-Nonforested wetland 0.20
14-Transportation, communication, utilities 0.03

21-Cropland and pasture 0.02
43-Mixed forest land 0.09
62-Nonforested wetland 0.00
21-Cropland and pasture 0.34
11-Residential 0.17

2 Chehalis 1295.67 Road crossing Yates Road 21-Cropland and pasture 0.27
2 Chehalis 1296.09 Point of intersection, road crossing, wetland/stream crossings ROW 43-Mixed forest land 0.14
2 Chehalis 1296.12 Road crossing, wetland/stream crossings ROW 43-Mixed forest land 0.12

21-Cropland and pasture 0.03
43-Mixed forest land 0.09

Logan Hill 
Road

Road crossing, wetland/stream crossings1296.17Chehalis2

ROWPoint of intersection, 26-inch abandonment cap1295.44Chehalis2

Yates RoadPipe/equipment staging, removal of existing pipe, road crossing, valve 
installation

1295.61Chehalis2

Jackson HwyHDD pullback, equipment staging, pipe stockpile, road crossing, 
wetlands, vehicle parking 

1294.42Chehalis2

AR 205Pipe/equipment staging, removal of existing pipe, wetland crossing1294.61Chehalis2

AR 204HDD entry1294.03Chehalis2

AR 204Access to hydrotest/HDD water1294.14Chehalis2

AR 201Wetland crossing1291.72Chehalis2

Forest 
Napavine 

Road crossing, wetland staging1293.11Chehalis2

Koontz RoadRoad crossing, wetland/stream crossing1291.35Chehalis2
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21-Cropland and pasture 0.31
43-Mixed forest land 0.05

2 Chehalis 1296.31 Removal of existing pipe, pipe/equipment staging AR 208 21-Cropland and pasture 0.28
2 Chehalis 1297.83 Removal of existing pipe, pipe/equipment staging, timber storage AR 210 42-Evergreen forest land 0.27
2 Chehalis 1298.17 Existing Northwest Pipeline facility, road crossing, parking Centralia 

Alpha Road
14-Transportation, communication, utilities 0.04

42-Evergreen forest land 0.09
43-Mixed forest land 0.60
14-Transportation, communication, utilities 0.00

2 Chehalis 1298.96 Timber storage, wetland/stream crossing, pipe/equipment staging ROW 21-Cropland and pasture 0.47
43-Mixed forest land 0.08
14-Transportation, communication, utilities 0.00

2 Chehalis 1299.64 Removal of existing pipe, pipe/equipment staging, timber storage AR 211.1 43-Mixed forest land 0.27
43-Mixed forest land 0.07
62-Nonforested wetland 0.02

2 Chehalis 1300.34 Removal of existing pipe, pipe/equipment staging, timber storage AR 212 43-Mixed forest land 0.18
2 Chehalis 1300.51 Point of intersection ROW 43-Mixed forest land 0.23
2 Chehalis 1300.63 Point of intersection ROW 43-Mixed forest land 0.23
2 Chehalis 1300.98 Point of intersection, side slope ROW 14-Transportation, communication, utilities 0.05

2 Chehalis 1301.06 Point of intersection, side slope ROW 14-Transportation, communication, utilities 0.01

2 Chehalis 1301.07 Point of intersection, side slope, equipment staging ROW 43-Mixed forest land 0.35
21-Cropland and pasture 0.26
62-Nonforested wetland 2.27
21-Cropland and pasture 0.00
62-Nonforested wetland 0.26

Points of intersection AR 214 43-Mixed forest land 0.10
14-Transportation, communication, utilities 0.58

2 Chehalis 1302.94 Removal of existing pipe, pipe/equipment staging AR 214.2 43-Mixed forest land 1.95
2 Chehalis 1304.23 Road crossing, stream crossing AR 215 43-Mixed forest land 0.16
2 Chehalis 1304.31 Pipe/equipment staging, removal of existing pipe, timber storage, road 

i tl d i
AR 216 62-Nonforested wetland 0.13

2 Chehalis 1304.31 Pipe/equipment staging, removal of existing pipe, timber storage, road 
crossing wetland crossing

AR 216 75-Strip mines, quarries, gravel pits 1.17

2 Chehalis 1305.07 wetland/stream crossing AR 216.1 43-Mixed forest land 0.17
43-Mixed forest land 1.31
75-Strip mines, quarries, gravel pits 0.07

2 Chehalis 1305.79 Pipe/equipment staging, removal of existing pipe, timber storage, road 
crossing

AR 216 43-Mixed forest land 1.54

AR 216Pipe/equipment staging, removal of existing pipe, timber storage, road 
crossing

1305.70Chehalis2

Little 
Hanaford 

Road crossing, wetland crossing1301.61Chehalis2

1302.24Chehalis2

AR 212.2wetland crossing1300.08Chehalis2

Little 
Hanaford 

Pipe/equipment staging, removal of existing pipe, timber storage, road 
crossing, wetland crossing

1301.54Chehalis2

Chehalis2

Profitt RoadRoad crossing1299.08Chehalis2

Centralia 
Alpha Road

Road crossing, equipment staging1298.20

ROW via 
Logan Hill 

Road crossing, wetland/stream crossings1296.20Chehalis2
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2 Chehalis 1306.65 Road crossing Big Hanaford 
Road

21-Cropland and pasture 0.11

43-Mixed forest land 1.09
62-Nonforested wetland 0.02

2 Chehalis 1308.01 Points of intersection AR 218 14-Transportation, communication, utilities 0.37

2 Chehalis 1308.06 Points of intersection AR 218.3 14-Transportation, communication, utilities 0.11

43-Mixed forest land 0.53
62-Nonforested wetland 0.10

2 Chehalis 1309.32 Waterbody crossing, points of intersection ROW 43-Mixed forest land 0.29
21-Cropland and pasture 1.05
43-Mixed forest land 0.10
21-Cropland and pasture 1.33
14-Transportation, communication, utilities 0.14

2 Chehalis 1309.81 Point of intersection, road crossing, 26-inch abandonment cap AR 220 14-Transportation, communication, utilities 0.02

2 Chehalis 1309.99 Equipment and pipe staging/layout area for short section of non-typical 
construction workspace

ROW 21-Cropland and pasture 1.69

21-Cropland and pasture 0.99
43-Mixed forest land 0.17
14-Transportation, communication, utilities 0.06

2 Chehalis 1310.40 Side slope, steep terrain, passing lane ROW 43-Mixed forest land 0.32
2 Chehalis 1310.51 Side slope, steep terrain, passing lane ROW 21-Cropland and pasture 0.28

21-Cropland and pasture 1.38
43-Mixed forest land 0.00
43-Mixed forest land 0.04
14-Transportation, communication, utilities 0.03

2 Chehalis 1312.32 Pipe/equipment staging, removal of existing pipe, timber storage AR 221 43-Mixed forest land 0.73
43-Mixed forest land 0.75
62-Nonforested wetland 0.03
43-Mixed forest land 0.90
14-Transportation, communication, utilities 0.00

2 Chehalis 1314.10 Pipe/equipment staging, removal of existing pipe, timber storage AR 223 43-Mixed forest land 0.85
2 Chehalis 1314.28 Pipe/equipment staging, removal of existing pipe, timber storage AR 223 43-Mixed forest land 0.82

43-Mixed forest land 1.41
62-Nonforested wetland 0.01

2 Chehalis 1315.13 Waterbody crossing, steep terrain, hydrotest ROW 43-Mixed forest land 0.18
2 Chehalis 1315.15 Waterbody crossing, steep terrain, hydrotest ROW 43-Mixed forest land 0.39

AR 223Steep terrain, side slope1314.47Chehalis2

AR 221.2Pipe/equipment staging, removal of existing pipe, timber storage1312.73Chehalis2

AR 221.3Pipe/equipment staging, removal of existing pipe, timber storage1313.20Chehalis2

ROWSteep terrain, side slope, timber storage1310.96Chehalis2

AR 221Point of intersection1311.80Chehalis2

Skookumchuc
k Road

Removal of existing pipe, pipe/equipment staging, sharp point of 
intersection, road crossing, valve installation

1309.77Chehalis2

Skookumchuc
k Road

Removal of existing pipe, pipe/equipment staging, sharp point of 
intersection, cross-over

1310.12Chehalis2

AR 218Stream crossing, access1309.03Chehalis2

ROWWaterbody crossing, points of intersection, hydrotest1309.40Chehalis2

AR 218.1Pipe/equipment staging, removal of existing pipe1307.28Chehalis2
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2 Chehalis 1315.62 Existing Northwest Pipeline facility, demobilization, removal of existing 
pipe, aboveground facilities removal

AR 225 14-Transportation, communication, utilities 0.10

21-Cropland and pasture 0.11
43-Mixed forest land 0.01
14-Transportation, communication, utilities 0.19

21-Cropland and pasture 3.43
43-Mixed forest land 0.08
14-Transportation, communication, utilities 2.45

3 Sumner South 1338.14 Road crossing, pipe stockpile 192nd St 21-Cropland and pasture 0.90
15-Industrial and commercial complexes 0.52
14-Transportation, communication, utilities 0.14

15-Industrial and commercial complexes 0.03
14-Transportation, communication, utilities 0.32

15-Industrial and commercial complexes 0.04
14-Transportation, communication, utilities 0.10

3 Sumner South 1338.63 Removal of existing pipe, pipe/equipment staging, road crossing, parking 184th St 15-Industrial and commercial complexes 1.51

3 Sumner South 1338.73 Spoil and concrete storage 184th St 15-Industrial and commercial complexes 0.33
21-Cropland and pasture 1.20
14-Transportation, communication, utilities 0.13

42-Evergreen forest land 0.01
43-Mixed forest land 0.19
62-Nonforested wetland 0.03
14-Transportation, communication, utilities 0.01

11-Residential 0.03
14-Transportation, communication, utilities 0.23

3 Sumner South 1339.30 Road crossing 176th St 42-Evergreen forest land 0.34
3 Sumner South 1339.35 Road crossing, wetland 176th St 11-Residential 0.12

21-Cropland and pasture 4.10
11-Residential 0.39
21-Cropland and pasture 0.04
43-Mixed forest land 0.12
43-Mixed forest land 0.23
11-Residential 0.25

3 Sumner South 1340.69 Road crossing, parking, turnaround area AR 302.2 11-Residential 0.12

ROWStream crossing, pipe/equipment staging1340.15Sumner South3

AR 302.1Removal of existing pipe, pipe/equipment staging, parking1340.61Sumner South3

ROWExisting Northwest Pipeline facility, parking, valve removal1339.24Sumner South3

176th StRemoval of existing pipe, pipe/equipment staging, road crossing, parking1339.45Sumner South3

Fredrickson 
Industrial Park

Road/railroad crossing, pipe/equipment staging, parking1338.87Sumner South3

ROWPoints of intersection, 26" abandonment caps1339.18Sumner South3

Canyon RoadRoad/railroad crossing, parking1338.37Sumner South3

Canyon RoadParking1338.45Sumner South3

192nd StExisting Northwest Pipeline facility, mobilization, pipe stockpile, road 
crossing

1338.03Sumner South3

Canyon RoadRemoval of existing pipe, road crossing, parking1338.33Sumner South3

AR 225Existing Northwest Pipeline facility, demobilization, removal of existing 
pipe

1315.63Chehalis2
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21-Cropland and pasture 1.52
43-Mixed forest land 0.25

3 Sumner South 1341.13 Spoil storage ROW 11-Residential 0.22
21-Cropland and pasture 0.00
11-Residential 0.09

3 Sumner South 1341.24 Parking, Road Crossing 76th Ave 11-Residential 0.09
21-Cropland and pasture 0.44
62-Nonforested wetland 0.15
11-Residential 0.26
12-Commercial and services 0.60
41-Deciduous forest land 0.11
14-Transportation, communication, utilities 0.01

3 Sumner South 1342.41 wetland crossings ROW 41-Deciduous forest land 0.14
3 Sumner South 1342.63 Removal of existing pipe, pipe/equipment staging, road crossing, 

parking, stream crossing
AR 305 41-Deciduous forest land 0.41

12-Commercial and services 0.45
41-Deciduous forest land 0.26
11-Residential 0.10
14-Transportation, communication, utilities 0.01

11-Residential 0.94
14-Transportation, communication, utilities 0.02

12-Commercial and services 0.00
21-Cropland and pasture 0.44
11-Residential 0.00
11-Residential 0.05
14-Transportation, communication, utilities 0.08

3 Sumner South 1343.32 Road crossing 128th St 11-Residential 0.12
11-Residential 0.03
14-Transportation, communication, utilities 0.00

3 Sumner South 1343.51 Pipe/equipment staging access 98th Ave 11-Residential 0.32

3 Sumner South 1343.52 Pipe/equipment staging, nearby valve installation 98th Ave 11-Residential 0.12
3 Sumner South 1343.68 Spoil storage, point of intersection 99th Ave 

E /ROW
11-Residential 0.07

11-Residential 0.03
14-Transportation, communication, utilities 0.01

122nd StSpoil storage1343.73Sumner South3

128th StRoad crossing, Existing Northwest Facility 1343.28Sumner South3

126th StSpoil storage1343.45Sumner South3

94th AvePipe/equipment staging, spoil storage 1342.98Sumner South3

ROWPipe/equipment staging, spoil storage1343.19Sumner South3

94th AveRoad crossing, pipe/equipment staging1342.78Sumner South3

94th AveSharp point of intersection, road crossing1342.84Sumner South3

86th AveRemoval of existing pipe, pipe/equipment staging, road crossing, parking1342.14Sumner South3

86th AvePipe/equipment staging, road crossing, parking, wetlands1342.17Sumner South3

AR 303Removal of existing pipe, pipe/equipment staging, parking1341.07Sumner South3

AR 304Spoil storage1341.21Sumner South3
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12-Commercial and services 0.09
14-Transportation, communication, utilities 0.02

3 Sumner South 1343.93 Road crossing Meridian Ave 12-Commercial and services 0.14
3 Sumner South 1343.95 Road crossing Meridian Ave 12-Commercial and services 0.14
3 Sumner South 1344.11 Pipe staging, points of intersection, parking, spoil storage ROW 12-Commercial and services 0.53

12-Commercial and services 0.30
11-Residential 0.14
21-Cropland and pasture 8.18
42-Evergreen forest land 0.50

3 Sumner South 1344.64 Road crossing, spoil storage ROW 11-Residential 0.13
11-Residential 0.26
14-Transportation, communication, utilities 0.00

43-Mixed forest land 0.02
14-Transportation, communication, utilities 0.02

11-Residential 0.17
14-Transportation, communication, utilities 0.00

3 Sumner South 1345.57 Removal of existing pipe, pipe/equipment staging, road crossing, 
parking, spoil storage

Thornhill 
Road

11-Residential 0.31

3 Sumner South 1345.68 Removal of existing pipe, pipe/equipment staging, road crossing, 
parking, spoil storage

Larkspur Dr 11-Residential 0.12

3 Sumner South 1345.72 Removal of existing pipe, pipe/equipment staging, road crossing, 
parking, spoil storage

ROW via 20th 
St

11-Residential 0.08

43-Mixed forest land 0.68
62-Nonforested wetland 1.12
62-Nonforested wetland 1.02
21-Cropland and pasture 0.25
62-Nonforested wetland 0.79
14-Transportation, communication, utilities 0.14

21-Cropland and pasture 0.57
62-Nonforested wetland 0.19
62-Nonforested wetland 0.07
14-Transportation, communication, utilities 0.03

21-Cropland and pasture 0.42
62-Nonforested wetland 0.84
14-Transportation, communication, utilities 0.01

AR 309Road/railroad crossing, pipe/equipment staging, spoil storage, point of 
intersection

1347.353 Sumner South

Pioneer WayExisting Northwest Pipeline facility, road/railroad crossing, parking1347.25Sumner South3

AR 309Road/railroad crossing, pipe/equipment staging, spoil storage, point of 
intersection

1347.33Sumner South3

31st AveRemoval of existing pipe, pipe/equipment staging, road crossing, 
parking, spoil storage

1345.44Sumner South3

12th AvePipe/equipment staging, point of Intersection, wetland staging, valve 
installation

1346.91Sumner South3

39th AveRoad crossing1344.69Sumner South3

39th AveRoad crossing1344.72Sumner South3

ROWPipe staging, side slope1344.20Sumner South3

43rd AveRemoval of existing pipe, pipe stockpile, equipment staging, road 
crossing, wetland crossing

1344.42Sumner South3

120th 
St/ROW

Point of intersection1343.89Sumner South3
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21-Cropland and pasture 1.48
62-Nonforested wetland 4.97
21-Cropland and pasture 0.58
43-Mixed forest land 0.01
62-Nonforested wetland 0.14

3 Sumner South 1348.02 HDD exit, spoil storage ROW via AR 
311

11-Residential 0.50

21-Cropland and pasture 1.00
43-Mixed forest land 0.10
62-Nonforested wetland 0.40
21-Cropland and pasture 0.01
62-Nonforested wetland 0.07
21-Cropland and pasture 0.62
62-Nonforested wetland 0.07

3 Sumner South 1349.35 Highway crossing ROW 21-Cropland and pasture 1.64
3 Sumner South 1349.35 Highway crossing ROW 14-Transportation, communication, utilities 0.00

12-Commercial and services 0.02
21-Cropland and pasture 0.48
62-Nonforested wetland 0.02

11-Residential 0.37
14-Transportation, communication, utilities 0.02

62-Nonforested wetland 0.00
11-Residential 0.28
14-Transportation, communication, utilities 0.00

3 Sumner South 1349.67 Road crossing, spoil storage 64th St 11-Residential 0.08
21-Cropland and pasture 0.13
11-Residential 0.34
14-Transportation, communication, utilities 0.01

3 Sumner South 1350.98 Road crossing, pipe/equipment staging ROW 21-Cropland and pasture 0.43
3 Sumner South 1351.26 Pipe/equipment staging, road crossing, parking, spoil storage 38th St 21-Cropland and pasture 0.53

11-Residential 0.35
14-Transportation, communication, utilities 5.33

60th St/ROWSpoil storage, timber storage, pipe/equipment staging1349.8Sumner South3

Compressor 
Station (166th 
Ave)

Existing Northwest Pipeline facility, demobilization, removal of existing 
pipe, aboveground facilities removal, hydrotest

1351.74Sumner South3

64th StSpoil storage, sharp point of intersection, road crossing1349.54Sumner South3

64th StRoad crossing, parking1349.62Sumner South3

ROWPoint of intersection, pipeline crossover1349.07Sumner South3

AR 314Highway crossing1349.26Sumner South3

AR 310Access to hydrotest/HDD water1347.86Sumner South3

ROWRemoval of existing pipe, point of intersection, pipeline crossover, spoil 
storage

1348.88Sumner South3

ROW via AR 
309

HDD pullback and entry point1347.60Sumner South3
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21-Cropland and pasture 0.58
41-Deciduous forest land 0.01
61-Forested wetland 0.04
21-Cropland and pasture 0.21
14-Transportation, communication, utilities 0.00

4 Sumner North A 1356.90c Existing Northwest Pipeline facility, mobilization, removal of existing 
pipe, road crossing

Green Valley 
Road

21-Cropland and pasture 0.89

4 Sumner North A 1356.92 Road crossing, avoidance of structure on east side of ROW Green Valley 
Road

11-Residential 0.05

4 Sumner North A 1357.49 Point of intersection, equipment staging, parking, access AR 401 43-Mixed forest land 0.73
4 Sumner North A 1358.01 Removal of existing pipe, pipe/equipment staging, road crossing, point of 

Intersection, valve installation
Lake Holm 
Road

11-Residential 1.01

43-Mixed forest land 0.27
14-Transportation, communication, utilities 0.07

4 Sumner North A 1358.84 Road crossings, hydrotest 326th St 41-Deciduous forest land 0.17
4 Sumner North A 1359.09 Turnaround area, parking, spoil storage, pipe/equipment staging ROW via 

322nd St
11-Residential 0.16

21-Cropland and pasture 0.37
42-Evergreen forest land 0.01

4 Sumner North A 1359.33b Pipe staging, timber storage, spoil storage ROW 21-Cropland and pasture 0.21
4 Sumner North A 1359.65 Road crossing, spoil storage pipe/equipment staging 169th Ave 11-Residential 0.13
4 Sumner North A 1360.04 Removal of existing pipe, avoidance of structure on east side of ROW AR 405 11-Residential 0.17
4 Sumner North A 1360.12 Existing Northwest Pipeline facility, road crossing, parking Kent Black 

Diamond 
Road

14-Transportation, communication, utilities 0.84

43-Mixed forest land 0.00
14-Transportation, communication, utilities 0.18

43-Mixed forest land 0.66
11-Residential 0.02
43-Mixed forest land 0.29
14-Transportation, communication, utilities 0.01

21-Cropland and pasture 0.00
62-Nonforested wetland 0.36
14-Transportation, communication, utilities 0.00

21-Cropland and pasture 0.00
11-Residential 0.08
14-Transportation, communication, utilities 0.00

AR 409Road crossing, pipe/equipment staging1361.58Sumner North A4

Thomas RoadPoint of intersection, road crossing, wetland crossing1360.88Sumner North A4

AR 408 wetland crossing1361.08Sumner North A4

AR 406Removal of existing pipe, pipe/equipment staging1360.47Sumner North A4

AR 407Removal of existing pipe, pipe/equipment staging, timber storage, spoil 
storage

1360.59Sumner North A4

Lake Holm 
Road

Road crossing, wetland staging1358.10Sumner North A4

ROWPipe staging, timber storage, spoil storage1359.33aSumner North A4

ROW via 
Green Valley 
Road

Access to hydrotest/HDD water1356.90aSumner North A4

Green Valley 
Road

Existing Northwest Pipeline facility, mobilization, removal of existing 
pipe, road crossing, hydrotest, aboveground facility installation

1356.90b4 Sumner North A
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12-Commercial and services 0.02
11-Residential 0.04
11-Residential 0.00
14-Transportation, communication, utilities 0.13

4 Sumner North A 1361.99 Turnaround area, parking ROW 11-Residential 0.08
4 Sumner North A 1362.05 Spoil storage, equipment/pipe staging ROW 11-Residential 0.13

11-Residential 0.01
14-Transportation, communication, utilities 0.05

4 Sumner North A 1362.69 Railroad crossing, stream crossing, points of intersection, 26-inch 
abandonment cap

ROW 11-Residential 0.10

4 Sumner North A 1362.79 Existing Northwest Pipeline facility, road crossing, parking, 
equipment/pipe staging, removal of existing pipe

516th St 14-Transportation, communication, utilities 0.65

4 Sumner North A 1363.51 Equipment/pipe staging, spoil storage 262nd St 43-Mixed forest land 0.65
43-Mixed forest land 1.19
14-Transportation, communication, utilities 0.44

5 Sumner North B 1370.89 Existing Northwest Pipeline facility, removal of existing pipe and 
aboveground facility, pipe/equipment staging, road crossing

AR 500 41-Deciduous forest land 1.13

41-Deciduous forest land 0.06
62-Nonforested wetland 0.00

5 Sumner North B 1371.20 Removal of existing pipe, pipe/equipment staging AR 501 41-Deciduous forest land 0.33
41-Deciduous forest land 0.46

11-Residential 0.00
5 Sumner North B 1371.54 Stream crossings, staging ROW 43-Mixed forest land 0.22
5 Sumner North B 1371.89 Road crossing, stream crossing Issaquah 

Hobart Dr
43-Mixed forest land 0.15

11-Residential 0.24
14-Transportation, communication, utilities 0.01

15-Industrial and commercial complexes 0.21
11-Residential 0.50

5 Sumner North B 1372.88 Removal of existing pipe, pipe/equipment staging Issaquah-
Hobart Rd

11-Residential 0.23

21-Cropland and pasture 0.00
42-Evergreen forest land 0.04
11-Residential 0.09

AR 507Pipeline crossover, spoil storage1372.86Sumner North B5

ROWTimber storage1373.91Sumner North B5

AR 502Equipment/pipe staging, spoil storage, timber storage1371.28Sumner North B5

AR 505Existing Northwest Pipeline facility, parking1372.75Sumner North B5

AR 413Existing Northwest Pipeline facility, demobilization, removal of existing 
pipe, aboveground facilities removal, hydrotest

1363.92Sumner North A4

ROWStream crossing, wetland staging, point of Intersection1371.14Sumner North B5

ROWSpoil storage, pipe/equipment staging1361.92Sumner North A4

ROWRailroad crossing, stream crossing1362.63Sumner North A4

AR 410Avoidance of firehouse, valve removal1361.64Sumner North A4
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41-Deciduous forest land 0.01
43-Mixed forest land 0.36
11-Residential 0.15
14-Transportation, communication, utilities 0.00

5 Sumner North B 1375.65 Parking, timber storage AR 512 14-Transportation, communication, utilities 0.18

42-Evergreen forest land 0.20
43-Mixed forest land 0.34
14-Transportation, communication, utilities 0.08

42-Evergreen forest land 0.00
14-Transportation, communication, utilities 0.06

5 Sumner North B 1376.08b Highway crossing I-90 14-Transportation, communication, utilities 0.08

5 Sumner North B 1376.09 Highway crossing, stream crossing I-90 14-Transportation, communication, utilities 1.49

5 Sumner North B 1376.13 Highway crossing, stream crossing I-90 14-Transportation, communication, utilities 0.24

43-Mixed forest land 0.07
14-Transportation, communication, utilities 0.13

43-Mixed forest land 0.05
14-Transportation, communication, utilities 0.07

5 Sumner North B 1376.26 Parking, turnaround area, hydrotest ROW 43-Mixed forest land 0.19
5 Sumner North B 1376.47 Road crossing, spoil storage ROW 14-Transportation, communication, utilities 0.19

5 Sumner North B 1377.07 Steep terrain, road crossings Black Nugget 
Road

43-Mixed forest land 0.23

5 Sumner North B 1377.14 Pipe/equipment staging, parking Black Nugget 
Road

43-Mixed forest land 0.11

43-Mixed forest land 0.03
62-Nonforested wetland 0.01
62-Nonforested wetland 0.05

5 Sumner North B 1377.43 wetland crossings ROW 43-Mixed forest land 0.08
12-Commercial and services 0.03
43-Mixed forest land 0.35

5 Sumner North B 1377.62 Road crossing Issaquah Fall 
City Road

14-Transportation, communication, utilities 0.09

5 Sumner North B 1378.42 Removal of existing pipe, pipe/equipment staging, spoil storage 244th Pl 43-Mixed forest land 0.21
5 Sumner North B 1378.55 Road crossing Klahanie Blvd 43-Mixed forest land 0.07

ROWRemoval of existing pipe, pipe/equipment staging, timber storage1377.54Sumner North B5

I-90Highway crossing, stream crossing1376.17bSumner North B5

AR 514wetland crossings1377.40Sumner North B5

I-90Highway crossing1376.08aSumner North B5

I-90Highway crossing, stream crossing1376.17aSumner North B5

AR 511Removal of existing pipe, pipe/equipment staging, points of intersection, 
26-inch abandonment caps

1374.20Sumner North B5

AR 512Removal of existing pipe, pipe/equipment staging, points of intersection, 
26-inch abandonment caps

1375.675 Sumner North B
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5 Sumner North B 1379.05 Wetland crossing, 26” abandonment ROW 43-Mixed forest land 0.06
43-Mixed forest land 0.07
14-Transportation, communication, utilities 0.10

5 Sumner North B 1379.19 Existing Northwest Pipeline facility, parking, abovegound facility 
installation

32nd St 14-Transportation, communication, utilities 0.40

5 Sumner North B 1379.28 Passing lane, parking, turnaround area, spoil storage ROW 11-Residential 0.25
5 Sumner North B 1380.61 Removal of existing pipe, pipe/equipment staging, passing lane, parking, 

turnaround area
ROW 11-Residential 0.40

5 Sumner North B 1380.70 Road crossing, staging 244th Ave 41-Deciduous forest land 0.32
21-Cropland and pasture 0.73
11-Residential 0.22

5 Sumner North B 1381.22 Pipe/equipment staging for wetland crossing, steep terrain ROW 43-Mixed forest land 1.57
43-Mixed forest land 0.57
62-Nonforested wetland 0.01
11-Residential 0.11
51-Streams and canals 0.01
61-Forested wetland 0.08
43-Mixed forest land 0.67
62-Nonforested wetland 0.03
61-Forested wetland 0.04
43-Mixed forest land 0.29

5 Sumner North B 1381.84 Removal of existing pipe, demobilization, timber storage AR 518.1 43-Mixed forest land 0.67
43-Mixed forest land 0.35
62-Nonforested wetland 0.22
43-Mixed forest land 1.46
14-Transportation, communication, utilities 5.29

6 Snohomish 1395.93 Pipe/equipment staging, wetland crossing ROW 21-Cropland and pasture 0.33
43-Mixed forest land 0.01
14-Transportation, communication, utilities 0.28

21-Cropland and pasture 0.25
43-Mixed forest land 0.02
14-Transportation, communication, utilities 0.08

6 Snohomish 1397.40 HDD pullback ROW 21-Cropland and pasture 0.27
21-Cropland and pasture 8.18
43-Mixed forest land 0.30
62-Nonforested wetland 3.50

6 Snohomish 1397.92 HDD entry, point of intersection, 26-inch abandonment cap, hydrotest AR 603 43-Mixed forest land 1.30

ROWHDD pullback, point of intersection1397.43Snohomish6

Hwy 522Highway crossing, parking1396.95Snohomish6

Elliott Road26-inch abandonment cap, sharp point of intersection1397.05Snohomish6

AR 518Existing Northwest Pipeline facility, hydrotest, aboveground facility 
removal

1381.89Sumner North B5

Echo Lake 
Road

Existing Northwest Pipeline facility, mobilization, pipe/equipment staging, 
road crossing, aboveground facility installation

1393.94Snohomish6

ROW via AR 
517

Pipe/equipment staging for wetland crossing, steep terrain1381.49aSumner North B5

ROW via AR 
517

Pipe/equipment staging for wetland crossing, steep terrain1381.49bSumner North B5

ROWRemoval of existing pipe, pipe/equipment staging, passing lane, parking, 
turnaround area, spoil storage

1380.90Sumner North B5

ROWPipe/equipment staging for wetland crossing, steep terrain1381.26Sumner North B5

32nd StWetland crossing, road crossing1379.18Sumner North B5
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43-Mixed forest land 0.16
14-Transportation, communication, utilities 0.03

21-Cropland and pasture 2.17
43-Mixed forest land 3.05
51-Streams and canals 0.16
14-Transportation, communication, utilities 0.01

6 Snohomish 1398.64 Steep terrain, wetland crossings ROW 43-Mixed forest land 0.07
41-Deciduous forest land 1.01
43-Mixed forest land 0.07

6 Snohomish 1399.49 Steep terrain, wetland crossings ROW 41-Deciduous forest land 1.15
41-Deciduous forest land 0.13
43-Mixed forest land 0.20

6 Snohomish 1399.82 Steep terrain, wetland crossings 139th Ave SE 14-Transportation, communication, utilities 0.00

6 Snohomish 1400.74 Road crossing, removal of existing pipe, pipe/equipment staging Old 
Snohomish 
Monroe Road

21-Cropland and pasture 0.32

6 Snohomish 1400.74 Road crossing, removal of existing pipe, pipe/equipment staging Old 
Snohomish 
Monroe Road

14-Transportation, communication, utilities 0.03

21-Cropland and pasture 0.00
43-Mixed forest land 0.06
14-Transportation, communication, utilities 0.00

6 Snohomish 1401.59 Road crossing AR 605 43-Mixed forest land 0.05
21-Cropland and pasture 0.02
62-Nonforested wetland 0.08

21-Cropland and pasture 0.08
62-Nonforested wetland 0.29

6 Snohomish 1402.41 Ditch crossing ROW 21-Cropland and pasture 0.02
6 Snohomish 1402.44 Ditch crossing ROW 21-Cropland and pasture 0.02

21-Cropland and pasture 0.41
61-Forested wetland 0.24
62-Nonforested wetland 0.47
14-Transportation, communication, utilities 0.00

6 Snohomish 1402.97 Existing Northwest Pipeline facility, road crossing, removal of existing 
pipe, pipe/equipment staging, point of intersection

State Hwy 2- 
Stevens Pass 
Hwy

14-Transportation, communication, utilities 0.36

AR 606Road crossing, removal of existing pipe, pipe/equipment staging, point of 
intersection

1402.88Snohomish6

AR 605Road crossing1401.60Snohomish6

AR 605Road crossing, removal of existing pipe, pipe/equipment staging1401.62Snohomish6

139th Ave SE Steep terrain, wetland crossings1399.82Snohomish6

AR 605Road crossing1401.58Snohomish6

AR 603.1HDD entry, pipe/equipment staging1398.19Snohomish6

ROWSteep terrain, wetland crossings1399.00Snohomish6

AR 603.1Valve installation1398.02Snohomish6
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6 Snohomish 1403.72 Removal of existing pipe, pipe/equipment staging AR 608 21-Cropland and pasture 0.24
6 Snohomish 1403.90 Road crossing 84th St 21-Cropland and pasture 0.20

43-Mixed forest land 0.63
62-Nonforested wetland 0.00
62-Nonforested wetland 0.27

6 Snohomish 1404.96 Road crossing Three Lakes 
Road

11-Residential 0.06

6 Snohomish 1405.15 Valve installation, 26-inch abandonment cap, wetland crossing, and spoil 
storage for pipeline crossover

ROW via AR 
609

43-Mixed forest land 0.53

6 Snohomish 1406.72 Pipeline crossover, road crossing ROW via 
Dubuque 
Road

11-Residential 0.14

6 Snohomish 1406.78 Road crossing, parking Dubuque 
Road

14-Transportation, communication, utilities 0.13

6 Snohomish 1407.04 Removal of existing pipe, pipe/equipment staging AR 611 21-Cropland and pasture 0.35
6 Snohomish 1407.78a Point of intersection, steep terrain, waterbody crossing ROW 43-Mixed forest land 0.11
6 Snohomish 1407.78b Point of intersection, steep terrain, waterbody crossing ROW 43-Mixed forest land 0.16

6 Snohomish 1407.84a Point of intersection, steep terrain, waterbody crossing, road crossing, 
hydrotest water access

Pilchuck Way 43-Mixed forest land 0.06

6 Snohomish 1407.84b Point of intersection, steep terrain, waterbody crossing, road crossing, 
hydrotest water access

Pilchuck Way 43-Mixed forest land 0.08

21-Cropland and pasture 0.54
43-Mixed forest land 0.01

6 Snohomish 1407.89 Removal of existing pipe, pipe/equipment staging, pipe stockpile Pilchuck Way 21-Cropland and pasture 0.99

21-Cropland and pasture 2.50
43-Mixed forest land 0.05
14-Transportation, communication, utilities 0.36

43-Mixed forest land 0.33
14-Transportation, communication, utilities 0.10

6 Snohomish 1409.39 Existing Northwest Pipeline facility, demobilization, removal of existing 
pipe, road crossing, wetland crossing, hydrotest, aboveground facility 
removal

ROW via 
Meridian St

14-Transportation, communication, utilities 0.13

43-Mixed forest land 0.48
14-Transportation, communication, utilities 0.06

43-Mixed forest land 0.05
14-Transportation, communication, utilities 0.02

Lake 
Cavanaugh 
Road

Road crossing1435.70Mt Vernon South7

Meridian StExisting Northwest Pipeline facility, demobilization, removal of existing 
pipe, road crossing, wetland crossing, hydrotest, aboveground facility 
removal

1409.35Snohomish6

Lake 
Cavanaugh 
Road

Existing Northwest Pipeline facility, mobilization, pipe/equipment staging, 
road crossing, hydrotest, aboveground facility installation

1435.67Mt Vernon South7

Pilchuck WayRemoval of existing pipe, pipe/equipment staging1407.88Snohomish6

AR 613Existing Northwest Pipeline facility, removal of existing pipe, 
pipe/equipment staging

1408.50Snohomish6

80th StRoad crossing, removal of existing pipe, pipe/equipment staging, 26-inch 
abandonment cap, hydrotest

1404.21Snohomish6
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43-Mixed forest land 0.36
14-Transportation, communication, utilities 0.00

Passing lane, parking 41-Deciduous forest land 0.98
43-Mixed forest land 0.35
41-Deciduous forest land 0.09
14-Transportation, communication, utilities 0.13

41-Deciduous forest land 0.18
11-Residential 0.08
14-Transportation, communication, utilities 0.04

7 Mt Vernon South 1437.05 Passing lane, hilly terrain, side slope Crestwood Dr 41-Deciduous forest land 0.18
7 Mt Vernon South 1437.10 Turnaround area, parking, staging Briarwood Ct 41-Deciduous forest land 0.11

41-Deciduous forest land 0.06
11-Residential 0.24

7 Mt Vernon South 1437.46 Point of intersection ROW 21-Cropland and pasture 0.05
7 Mt Vernon South 1437.69 Point of intersection ROW 21-Cropland and pasture 0.05
7 Mt Vernon South 1437.77a Road crossing, pipe/equipment staging Walker Valley 

Road
14-Transportation, communication, utilities 0.08

7 Mt Vernon South 1437.77b Road crossing, pipe/equipment staging Walker Valley 
Road

14-Transportation, communication, utilities 0.18

42-Evergreen forest land 1.19
61-Forested wetland 0.08

7 Mt Vernon South 1439.00 Wetland crossings, points of intersection, 26-inch abandonment cap ROW 21-Cropland and pasture 0.11

7 Mt Vernon South 1439.18 Wetland crossings, points of intersection, 26-inch abandonment cap ROW 21-Cropland and pasture 0.23
Road crossing, wetland crossing, pipe/equipment staging, turnaround 
area

62-Nonforested wetland 0.32

14-Transportation, communication, utilities 0.00

42-Evergreen forest land 0.06
62-Nonforested wetland 0.00

7 Mt Vernon South 1439.45 Wetland crossings AR 706 42-Evergreen forest land 0.10
62-Nonforested wetland 0.10
14-Transportation, communication, utilities 0.48

7 Mt Vernon South 1439.96 wetland crossings AR 708 21-Cropland and pasture 0.05
7 Mt Vernon South 1440.01 wetland crossings ROW 21-Cropland and pasture 0.11
7 Mt Vernon South 1440.03 wetland crossings, removal of existing pipe, points of intersection, 26-

inch abandonment cap
ROW 21-Cropland and pasture 0.62

AR 706Wetland crossings1439.44Mt Vernon South7

AR 707Passing lane, parking, wetland crossings1439.69Mt Vernon South7

AR 703.1/AR 
704

Hilly terrain, side slope, parking, turnaround area, timber storage, 
wetland crossings

1438.42Mt Vernon South7

Gunderson 
Road

1439.32Mt Vernon South7

Crestwood DrPassing lane,  hilly terrain, side slope1436.91Mt Vernon South7

ROWPassing lane, parking1437.18Mt Vernon South7

AR 7001436.36Mt Vernon South7

Stonewood DrAccess to hydrotest water1436.81Mt Vernon South7

Lake 
Cavanaugh 
Road

Passing lane, hilly terrain, side slope1435.79Mt Vernon South7
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21-Cropland and pasture 1.09
62-Nonforested wetland 0.32
14-Transportation, communication, utilities 10.84

8 Mt Vernon North A 1440.39 Waterbody crossing, hydrotest water access and discharge ROW 21-Cropland and pasture 0.16

8 Mt Vernon North A 1440.45 Waterbody crossing, hydrotest water access and discharge ROW 21-Cropland and pasture 0.22
8 Mt Vernon North A 1440.60 Existing Northwest Pipeline facility, road crossing, parking Beaver Lake 

Road
14-Transportation, communication, utilities 0.02

8 Mt Vernon North A 1441.55 wetland crossings, road crossing, turnaround area, parking, staging ROW 21-Cropland and pasture 0.19
8 Mt Vernon North A 1442.75 Steep terrain, wetland crossing, timber storage, point of intersection, 

parking, turnaround area
ROW 14-Transportation, communication, utilities 0.35

8 Mt Vernon North A 1442.82 Steep terrain, removal of existing pipe, timber storage, pipe/equipment 
staging, hydrotest 

AR 801.1 21-Cropland and pasture 0.80

8 Mt Vernon North A 1443.59 Steep terrain, timber removal, removal of existing pipe, hydrotest ROW 42-Evergreen forest land 0.70
8 Mt Vernon North A 1443.90 Steep terrain, timber removal, removal of existing pipe ROW 42-Evergreen forest land 0.46

42-Evergreen forest land 0.13
14-Transportation, communication, utilities 0.12

8 Mt Vernon North A 1444.81 Steep terrain, points of intersection, valve installation, demobilization, tie-
in to existing span

AR 804 42-Evergreen forest land 0.37

8 Mt Vernon North A 1444.83 Steep terrain, points of intersection, valve installation, demobilization, tie-
in to existing span, hydrotest

AR 804 42-Evergreen forest land 0.42

21-Cropland and pasture 3.12
14-Transportation, communication, utilities 0.96

21-Cropland and pasture 0.22
14-Transportation, communication, utilities 0.39

11-Residential 0.04
14-Transportation, communication, utilities 0.05

9 Mt Vernon North B 1454.08 Parking, turnaround area Cruse Road 14-Transportation, communication, utilities 0.02

9 Mt Vernon North B 1454.12 Wetland crossings, parking, turnaround area Cruse Road 14-Transportation, communication, utilities 0.02

41-Deciduous forest land 0.09
14-Transportation, communication, utilities 0.04

9 Mt Vernon North B 1454.81 Stream crossing, timber storage, parking, staging ROW 11-Residential 0.23

Cruse RoadCross-over1454.04Mt Vernon North B9

Cruse RoadWetland crossings, parking, turnaround area1454.31Mt Vernon North B9

AR 805Existing Northwest Pipeline facility, aboveground facility removal, 
demobilization, tie-in to existing span, hydrotest

1444.99Mt Vernon North A8

AR 900Existing Northwest Pipeline facility, aboveground facility removal, 
mobilization, pipe/equipment staging, road crossing, hydrotest

1453.53Mt Vernon North B9

Lange RoadExisting Northwest Pipeline facility, mobilization/demobilization, removal 
of existing pipe, aboveground facilities installation, pipe/equipment 
staging

1440.17Mt Vernon South7

AR 803Steep terrain, pipe/equipment staging1444.15Mt Vernon North A8
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ROW 41-Deciduous forest land 0.27
61-Forested wetland 0.16

9 Mt Vernon North B 1455.48 Pipeline crossover, timber storage, staging ROW 43-Mixed forest land 0.10
9 Mt Vernon North B 1456.55 Removal of existing pipe, timber storage, pipe/equipment staging, valve 

installation
AR 901/AR 
902 

42-Evergreen forest land 1.69

21-Cropland and pasture 0.65
43-Mixed forest land 0.22

9 Mt Vernon North B 1458.21 Removal of existing pipe, pipe/equipment staging, timber storage AR 904.1 43-Mixed forest land 0.22
21-Cropland and pasture 0.01
43-Mixed forest land 0.07
21-Cropland and pasture 0.73
62-Nonforested wetland 0.03

9 Mt Vernon North B 1459.57 Road crossing, pipe/equipment staging Saxon Road 21-Cropland and pasture 0.42
21-Cropland and pasture 0.47
14-Transportation, communication, utilities 0.02

9 Mt Vernon North B 1459.87 Removal of existing pipe, pipe/equipment staging, road crossing, 
wetland staging

Maleng Road 21-Cropland and pasture 0.67

21-Cropland and pasture 0.51

14-Transportation, communication, utilities 0.01

9 Mt Vernon North B 1461.19 Road crossing, HDD equipment, extra pipe for HDD 2nd weld Rothenbuhler 
Road

21-Cropland and pasture 0.34

21-Cropland and pasture 0.07
62-Nonforested wetland 0.00
21-Cropland and pasture 1.22
62-Nonforested wetland 0.05
51-Streams and canals 0.06
14-Transportation, communication, utilities 0.01

21-Cropland and pasture 0.51
62-Nonforested wetland 0.17
51-Streams and canals 0.01
21-Cropland and pasture 4.44
43-Mixed forest land 0.40
14-Transportation, communication, utilities 0.36

10 Sumas 1478.58 Existing Northwest Pipeline facility, mobilization, pipe/equipment staging, 
d i h d t t

Leibrant Road 21-Cropland and pasture 0.45

10 Sumas 1478.58 Existing Northwest Pipeline facility, mobilization, aboveground facility 
installation, pipe/equipment staging, road crossing, hydrotest

Leibrant Road 14-Transportation, communication, utilities 0.05

10 Sumas 1479.19 Removal of existing pipe, pipe/equipment staging AR 1000 21-Cropland and pasture 2.79

ROWHydrotest water access1461.46Mt Vernon North B9

Mosquito 
Lake Road

Existing Northwest Pipeline Facility, demobilization, hydrotest, 
waterbody crossing, HDD Entry, aboveground facility removal

1461.80Mt Vernon North B9

Rothenbuhler 
Road

HDD pullback, road crossing1461.21Mt Vernon North B9

Rothenbuhler 
Road

HDD pullback, HDD equipment, removal of existing pipe, 26-inch 
abandonment cap

1461.30Mt Vernon North B9

Saxon 
Road/Lay 
Road

Road crossing, pipe/equipment staging1459.62Mt Vernon North B9

Rothenbuhler 
Road

HDD pullback1461.17Mt Vernon North B9

ROWwetland crossing, point of intersection1458.60Mt Vernon North B9

Doren RoadRemoval of existing pipe, pipe/equipment staging, wetland crossings, 
road crossing

1458.90Mt Vernon North B9

Pipeline crossover, timber storage1455.23Mt Vernon North B9

AR 903Removal of existing pipe, timber storage, pipe/equipment staging, 
stream crossing

1457.44Mt Vernon North B9
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10 Sumas 1480.61 Removal of existing pipe, timber storage, pipe/equipment staging AR 1002 43-Mixed forest land 0.94
21-Cropland and pasture 1.36
14-Transportation, communication, utilities 0.00

21-Cropland and pasture 0.30

14-Transportation, communication, utilities 0.00

21-Cropland and pasture 0.39
14-Transportation, communication, utilities 0.00

Reese Hill 
Road

21-Cropland and pasture 0.10

43-Mixed forest land 0.01
10 Sumas 1482.82 Waterbody crossing, road crossing ROW 21-Cropland and pasture 0.09

21-Cropland and pasture 0.30
14-Transportation, communication, utilities 0.01

10 Sumas 1483.05 Waterbody crossing ROW 21-Cropland and pasture 0.03
10 Sumas 1483.08 Waterbody crossing ROW 21-Cropland and pasture 0.02
10 Sumas 1483.86 Road crossing, removal of existing pipe, pipe/equipment staging Rock Road 21-Cropland and pasture 0.33

21-Cropland and pasture 29.06
62-Nonforested wetland 4.71
11-Residential 0.86
14-Transportation, communication, utilities 0.36

21-Cropland and pasture 1.98
14-Transportation, communication, utilities 0.17

10 Sumas 1484.48 Existing Northwest Pipeline facility, mobilization/demobilization, pipe 
stockpile, aboveground facility installation, hydrotest, removal of existing 
pipe

Jones Road 14-Transportation, communication, utilities 22.83

Jones RoadExisting Northwest Pipeline facility, mobilization/demobilization, pipe 
stockpile, removal of existing pipe

1484.32Sumas10

Hillview RoadRoad crossing, removal of existing pipe, pipe/equipment staging1482.96Sumas10

Jones RoadExisting Northwest Pipeline facility, mobilization/demobilization, pipe 
stockpile, removal of existing pipe

1484.30Sumas10

Sumas10

Waterbody crossing1482.78Sumas10

Minaker RoadRemoval of existing pipe, pipe/equipment staging, road crossing1481.47

Minaker RdRoad crossing1481.55

Sumas10

Minaker RoadRoad crossing1481.51Sumas10

b Amounts showing as 0.00 indicate a fractional amount less than two decimal places. However, these values are included in TEWA totals presented on the Alignment Sheets provided in 
  Revised Appendix 1C of Revised Resource Report 1—General Project Description. 
c ROW = right-of-way

a  Only major hydrotest sources and discharge TEWAs are identified on the Alignment Sheets provided in Revised Appendix 1C of Revised Resource Report 1—General Project Description. 
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Access # Milepost
Length
(Miles)

Approximate 
Width
(Feet) Road Name Surfacing Road Statusd

Woodland 

100 1244.29 0.86 24 Insel Road Asphalt Existing Permanent

100.1 1244.29 0.06 20 Insel Road Extension Gravel Future Permanent

100.2 1244.60 0.06 20 Bozarth Heights Road Gravel Existing Permanent

101 1245.10 1.07 24 Hillsdale Drive Asphalt Existing Permanent

101.1 1245.01 0.01 24 Insel Road Asphalt Existing Permanent

102 1245.65 0.15 24 Fairwood Road Asphalt Existing Permanent

103 1246.17 0.30 24 Pompano Road/Runyan Road Asphalt Existing Permanent

103.1 1246.20 0.01 24 No Name Asphalt Existing Permanent

104 1246.53 0.20 20 No Name Gravel Existing Permanent

105 1246.98 0.11 24 No Name Asphalt Temporary

106 1247.32 0.72 24 Varsity Road Asphalt Existing Permanent

107 1248.43 0.19 20 No Name Gravel Existing Permanent

108 1248.90 0.05 20 No Name Gravel Temporary

109 1249.20 0.16 12 No Name Two Track Temporary

109.1 1249.08 0.06 20 No Name Gravel Temporary

110 1250.44 4.88 20 JE Johnson Road Gravel Existing Permanent

111 1251.65 1.01 20 No Name Gravel Future Permanent

111.1 1251.79 0.36 12 No Name Two Track Existing Permanent

112 1252.71 1.04 24 Faber Road Asphalt Existing Permanent

112.1 1252.46 0.43 24 No Name Asphalt Existing Permanent

113 1252.94 0.29 12 Lady Blue Lane Two Track Existing Permanent

114 1253.40 0.57 20 Bates Road Gravel Existing Permanent

115 1253.55 0.30 12 No Name Two Track Existing Permanent

115.1 1253.97 0.99 12 No Name Two Track Existing Permanent

116 1254.51 0.74 12 No Name Two Track Existing Permanent

116.1 1254.22 0.27 12 No Name Two Track Existing Permanent

117 1256.58 0.16 12 No Name Two Track Existing Permanent

118 1257.19 0.11 12 No Name Two Track Existing Permanent

119 1257.78 0.33 24 Owl Creek Road Asphalt Existing Permanent

120 1258.21 0.03 24 Ranch Road Asphalt Existing Permanent

121 1258.93 2.03 20 Walker Road Gravel Existing Permanent

121.1 1258.79 0.17 24 Wildlife Drive Asphalt Existing Permanent

122 1260.13 0.57 12 No Name Two Track Existing Permanent

122.1 1260.47 0.06 12 No Name Two Track Existing Permanent

122.2 1260.51 0.07 12 No Name Two Track Existing Permanent

123 1261.40 0.70 24 Harris Street Asphalt Existing Permanent

124 1263.67 0.50 12 No Name Two Track Existing Permanent

125 1264.84 1.23 12 No Name Two Track Existing Permanent

125.1 1264.69 0.13 12 No Name Two Track Existing Permanent

126 1265.19 0.20 20 No Name Gravel Existing Permanent

126.1 1265.15 0.12 20 No Name Gravel Existing Permanent

127 1265.49 0.74 12 No Name Two Track Existing Permanent

127.1 1265.69 0.19 12 No Name Two Track Existing Permanent

127.2 1265.80 0.01 12 No Name Two Track Existing Permanent

128 1266.22 0.12 12 Walnut Acres Road Two Track Existing Permanent

129 1267.82 0.20 12 No Name Two Track Existing Permanent

130 1268.46 0.38 20 No Name Gravel Existing Permanent

131 1269.23 0.09 20 No Name Gravel Existing Permanent

132 1269.38 0.06 12 No Name Two Track Existing Permanent
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133 1269.48 0.12 24 Kalmbach Road Asphalt Existing Permanent

134 1272.18 2.04 12 No Name Two Track Existing Permanent

134.1 1270.76 0.04 12 No Name Two Track Existing Permanent

134.2 1271.25 0.41 12 No Name Two Track Existing Permanent

134.3 1271.62 0.25 12 No Name Two Track Existing Permanent

134.4 1271.98 0.10 12 No Name Two Track Existing Permanent

135 1272.61 0.11 12 No Name Two Track Existing Permanent

136 1272.71 1.44 20 Kroll Road Gravel Existing Permanent

136.1 1273.49 0.13 12 No Name Two Track Existing Permanent

136.2 1274.10 0.19 24 No Name Asphalt Existing Permanent

136.3 1274.21 0.59 12 No Name Two Track Existing Permanent

137 1276.65 4.06 20 Burma Road Gravel Existing Permanent

137.1 1274.77 0.90 30 Toutle Park Road Gravel Existing Permanent

137.2 1275.94 1.05 20 No Name Gravel Existing Permanent

137.3 1276.15 0.11 12 No Name Two Track Existing Permanent

137.4 1276.33 0.82 20 No Name Gravel Existing Permanent

137.5 1277.44 0.07 12 No Name Two Track Existing Permanent

138 1278.96 1.48 20 No Name Gravel Existing Permanent

138.1 1278.37 0.77 20 No Name Gravel Existing Permanent

138.2 1278.61 0.22 20 No Name Gravel Existing Permanent

139 1279.57 1.35 20 No Name Gravel Existing Permanent

139.1 1279.84 0.20 20 No Name Gravel Existing Permanent

140 1281.21 0.07 20 No Name Gravel Existing Permanent

141 1281.38 0.57 24 Herriford Road / Mandy Road Asphalt Existing Permanent

141.1 1282.20 0.89 24 Shoreline Drive Asphalt Existing Permanent

141.2 1281.82 0.05 24 No Name Asphalt Existing Permanent

142 1282.74 0.67 24 Bill Creek Road Asphalt Temporary

143 1285.37 0.07 12 No Name Two Track Existing Permanent

144 1286.30 0.28 20 Campground Lane Gravel Existing Permanent

145 1287.12 0.18 12 No Name Two Track Existing Permanent

146 1287.69 0.30 20 Florence Place Gravel Existing Permanent

147 1288.69 0.35 12 No Name Two Track Existing Permanent

148 1289.44 0.35 24 Meier Road West Asphalt Existing Permanent
Chehalis

200 1291.46 0.16 12 No Name Two Track Temporary

201 1291.70 0.34 12 No Name Two Track Existing Permanent

202 1292.75 0.08 20 No Name Gravel Temporary

203 1293.59 0.30 12 No Name Two Track Future Permanent

204 1294.04 0.58 24 Pier Road Asphalt Existing Permanent

205 1294.52 0.19 24 Taylor Road South Asphalt Temporary

206 1294.87 0.06 20 No Name Gravel Existing Permanent

207 1295.80 0.14 24 Yates Road Asphalt Existing Permanent

208 1296.30 0.24 24 Ryan Drive Asphalt Existing Permanent

209 1297.16 0.22 20 Mountain Sun Road Gravel Existing Permanent

210 1297.85 0.31 12 No Name Two Track Temporary

211 1299.48 0.97 12 No Name Two Track Future Permanent

211.1 1299.64 0.10 12 No Name Two Track Future Permanent

212 1300.33 0.88 24 Reinke Road Asphalt Future Permanent

212.1 1300.00 0.14 12 No Name Two Track Existing Permanent

212.2 1300.09 0.11 12 No Name Two Track Temporary
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213 1301.21 0.41 12 No Name Two Track Existing Permanent

214 1302.23 1.67 12 Anderson Road Two Track Existing Permanent

214.1 1301.93 0.11 12 No Name Two Track Existing Permanent

214.2 1302.81 1.18 20 No Name Gravel Existing Permanent

215 1303.78 0.73 12 No Name Two Track Existing Permanent

216 1304.29 1.46 20 No Name Gravel Existing Permanent

216.1 1304.77 0.65 12 No Name Two Track Existing Permanent

216.2 1305.31 1.02 20 No Name Gravel Existing Permanent

217 1306.85 0.19 20 Elkview Lane Gravel Existing Permanent

218 1308.04 3.67 20 Thompson Creek Road SE Gravel Existing Permanent

218.1 1307.27 1.25 20 No Name Gravel Existing Permanent

218.2 1307.81 0.05 12 No Name Two Track Existing Permanent

218.3 1308.10 0.05 12 No Name Two Track Existing Permanent

218.4 1308.57 0.22 12 No Name Two Track Existing Permanent

219 1309.65 0.25 12 No Name Two Track Temporary

220 1309.80 0.02 20 No Name Gravel Temporary

221 1310.16 5.86 12 No Name Two Track Existing Permanent

221.1 1310.30 0.06 12 No Name Two Track Existing Permanent

221.2 1312.77 0.75 20 No Name Gravel Existing Permanent

221.3 1313.22 1.05 12 No Name Two Track Existing Permanent

221.4 1313.48 0.11 12 No Name Two Track Existing Permanent

222 1310.84 1.56 12 No Name Two Track Temporary

223 1314.11 1.91 20 No Name Gravel Existing Permanent

224 1314.76 3.40 20 NF-900 Gravel Existing Permanent

225 1315.60 0.27 12 160th Lane SE Two Track Existing Permanent
Sumner South

300 1339.96 0.56 20 No Name Gravel Existing Permanent

301 1340.44 0.46 24 70th Avenue East / 164th Street East Asphalt Existing Permanent

302 1340.52 0.17 20 74th Avenue East Gravel Existing Permanent

302.1 1340.58 0.07 20 No Name Gravel Temporary

302.2 1340.69 0.06 20 No Name Gravel Existing Permanent

303 1341.05 0.08 20 No Name Gravel Temporary

304 1341.22 0.42 24 74th Avenue E / 152nd Street East Asphalt Existing Permanent

305 1342.59 0.17 24 137th Street East Asphalt Existing Permanent

306 1344.82 0.10 24 10th Street SE Asphalt Existing Permanent

307 1344.96 0.21 24 No Name Asphalt Existing Permanent

308 1347.14 0.15 20 No Name Gravel Temporary

309 1347.38 0.10 24 134th Avenue East Asphalt Existing Permanent

310 1347.84 0.12 12 No Name Two Track Temporary

311 1348.10 0.45 24 143rd Avenue East / Rivergrove Drive East Asphalt Existing Permanent

311.1 1348.17 0.14 24 Village Drive East Asphalt Existing Permanent

311.2 1348.25 0.16 24 72nd St E / 74th St Ct East Asphalt Existing Permanent

312 1348.31 0.03 12 No Name Two Track Temporary

313 1348.54 0.29 24 74th Street East / Riverside Road East Asphalt Existing Permanent

314 1349.28 0.06 20 No Name Gravel Future Permanent
Sumner North A

400 1357.07 0.26 12 144th Avenue SE Two Track Existing Permanent

401 1357.49 0.21 12 No Name Two Track Existing Permanent

402 1358.79 0.01 12 No Name Two Track Existing Permanent

404 1359.91 0.02 12 No Name Two Track Existing Permanent

405 1360.05 0.16 12 No Name Two Track Temporary
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406 1360.47 0.16 12 No Name / 176th Avenue SE Two Track Existing Permanent

407 1360.61 0.14 12 SE 303rd Street Asphalt Existing Permanent

408 1361.05 0.09 20 SE 299th Place Gravel Temporary

409 1361.55 0.04 20 No Name Gravel Existing Permanent

410 1361.65 0.05 12 186th Place SE Two Track Existing Permanent

411 1361.80 0.42 12 184th Place SE / SE 287th Street Two Track Existing Permanent

412 1362.78 0.03 12 No Name Two Track Existing Permanent

413 1363.89 0.04 20 No Name Gravel Existing Permanent
Sumner North B

500 1370.89 0.01 20 No Name Gravel Existing Permanent

501 1371.18 0.17 20 No Name Gravel Temporary

502 1371.30 0.10 20 SE 148th Place Gravel Existing Permanent

502.1 1371.45 0.15 20 23Road Avenue SE Gravel Existing Permanent

503 1372.00 0.03 20 SE 137th Street Gravel Existing Permanent

504 1372.62 0.09 20 SE 127th Street Gravel Existing Permanent

505 1372.76 0.05 20 SE 125th Place Gravel Existing Permanent

506 1372.83 0.03 24 No Name Asphalt Existing Permanent

507 1372.89 0.01 24 No Name Asphalt Temporary

508 1373.05 0.01 20 No Name Gravel Temporary

509 1373.68 0.18 24 SE 111th Street Asphalt Existing Permanent

510 1373.99 0.24 20 SE 106th Place Gravel Existing Permanent

511 1374.23 0.19 20 SE 103Road Street Gravel Existing Permanent

512 1375.64 1.41 20 SE 79th Street Gravel Existing Permanent

513 1376.84 0.07 20 No Name Gravel Temporary

514 1377.43 0.32 20 No Name Gravel Temporary

515 1380.13 0.47 24 245th Avenue SE / 244th Avenue SE / 242nd Avenue SAsphalt Existing Permanent

517 1381.57 0.51 24 237th Place NE / NE 5th Street / 242nd Avenue NE Asphalt Existing Permanent

518 1381.88 0.15 24 238th Avenue NE Asphalt Existing Permanent

518.1 1381.82 0.01 12 No Name Two Track Existing Permanent
Snohomish

600 1394.18 0.07 24 No Name Asphalt Temporary

601 1395.69 0.03 20 No Name Gravel Existing Permanent

602 1396.60 0.05 24 No Name Asphalt Existing Permanent

603 1397.95 0.17 20 Tester Branch Road / No Name Gravel Existing Permanent

603.1 1398.01 0.28 20 No Name Gravel Existing Permanent

604 1400.61 0.09 20 No Name Gravel Existing Permanent

605 1401.59 1.51 20 No Name Gravel Existing Permanent

606 1402.89 0.05 20 No Name Gravel Existing Permanent

607 1402.94 0.01 20 No Name Gravel Existing Permanent

608 1403.75 0.08 20 84th Street SE Gravel Existing Permanent

609 1405.09 0.10 20 No Name Gravel Existing Permanent

610 1406.19 0.11 20 No Name Gravel Existing Permanent

611 1407.02 0.07 20 No Name Gravel Existing Permanent

612 1407.25 0.04 20 No Name Gravel Existing Permanent

613 1408.53 0.13 24 12th Street SE Asphalt Existing Permanent

614 1408.60 0.13 20 No Name Gravel Existing Permanent

615 1408.75 0.12 20 No Name Gravel Existing Permanent
Mt. Vernon South

700 1435.70 0.61 20 No Name Gravel Existing Permanent

701 1437.64 0.18 20 Walker Valley Road Gravel Existing Permanent

702 1437.75 0.03 24 No Name Asphalt Existing Permanent
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703 1437.90 0.13 20 No Name Gravel Existing Permanent

703.1 1438.20 0.36 20 No Name Gravel Existing Permanent

704 1438.41 0.74 20 No Name Gravel Temporary

705 1439.13 0.01 20 No Name Gravel Temporary

706 1439.46 0.04 20 No Name Gravel Temporary

707 1439.59 0.17 20 No Name Gravel Temporary

708 1439.97 0.04 20 No Name Gravel Existing Permanent
Mt. Vernon North A

800 1442.14 0.52 20 Fox Road Gravel Existing Permanent

801 1442.89 0.17 20 No Name Gravel Existing Permanent

801.1 1442.83 0.03 20 No Name Gravel Existing Permanent

802 1443.14 0.09 20 No Name Gravel Existing Permanent

803 1444.13 0.57 20 Morford Road Gravel Existing Permanent

804 1444.83 0.05 20 No Name Gravel Existing Permanent

805 1444.99 0.30 20 River Lane Gravel Existing Permanent
Mt. Vernon North B

900 1453.55 0.22 20 Duvall Drive Gravel Existing Permanent

901 1456.81 0.39 20 No Name Gravel Temporary

902 1456.61 0.39 20 Pacific Northwest Trail Gravel Existing Permanent

903 1457.47 0.15 20 No Name Gravel Temporary

904 1457.67 0.46 20 No Name Gravel Existing Permanent

904.1 1458.24 0.84 20 No Name Gravel Existing Permanent

905 1459.65 0.03 20 No Name Gravel Existing Permanent

906 1461.03 0.37 20 No Name Gravel Temporary
Sumas

1000 1479.19 0.13 20 No Name Gravel Temporary

1001 1480.20 0.57 20 No Name Gravel Existing Permanent

1002 1480.59 0.34 20 No Name Gravel Temporary

1003 1481.61 0.08 20 No Name Gravel Existing Permanent

NE= northeast

SE= southeast

Note
a

b

c

d

Purpose
Safety

Terrain

Traffic

Explanation
It is necessary to provide sufficient access for emergency vehicles. The pipeline crosses many locations along 
the right-of-way (ROW) that emergency vehicles would not be able to travel, and the ability to get emergency 
vehicles into the ROW requires several access points.

The pipeline crosses several locations along the ROW that construction vehicles would not be able to access, 
including areas with steep terrain, gorges, creeks, or rivers. Additionally, in order to minimize construction 
impacts, the ROW is narrow and has multiple side slopes. This type of terrain requires access points for pipe 
trucks to enter at one end of a construction site and leave at the opposite end. There is limited space for two-way 
traffic along the construction site and there are minimal turnaround locations for long equipment such as pipe 
trucks and trailers.

During construction, multiple construction tasks will occur concurrently, including removal of existing 26-inch 
pipe, delivery of new pipe, timber removal, and dust control operations, and will necessitate continual site access 
for construction vehicles and equipment.

Existing Permanent: Existing roads used currently and in the past by Northwest operations personnel for ROW, 
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